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PREFACE

This study was undertaken in the belief that a first requisite for intelligent action

on our peacetime production problems is an understanding of the nature and strength

of the forces that have shaped the course of agricultural production in recent years.

These forces will continue to influence production in the years to come. But new
forces will be injected. Some of these are already on the horizon—the mechanical
cotton picker is an example. Others cannot be foreseen. But constant change must
be expected; and agriculture must adapt itself to changes that are inevitable and,
for the most part, desirable.

The revolutionary changes in farm production since World War I are not revers-

ible. Policies developed for the present and for the prospective production situa-

tion, therefore, should reflect recent developments and those that can now be foreseen.

They cannot be fashioned from the pattern that prevailed before the age of mechani-
cal power and before other fundamental changes had taken place.

The background data used for this analysis are largely the statistics contained in

the crop and livestock reports and other production releases of the Bureau of

Agricultural Economics.
Many workers participated in this study. Several reports were issued that deal

with changes in specific commodities, or with other phases of changes in farming.
Basic to this summary report is the special study reported in Farm Production in

War and Peace, by Glen T. Barton and Martin R. Cooper, issued by this Bureau.
Others who worked on specific parts of the study are: Neil W. Johnson, C. W.
Crickman, Carl P. Heisig, E. L. Langsford, Donald B. Ibach, Olav Anderson, R. D.
Jennings, S. W. Mendum, E. G. Strand, Weber Peterson, W. D. Goodsell, R. W.
Jones, J. R. Ferrell, E. R. Ahrends, L. Jay Atkinson, R. W. Hecht, A. P. Brodell,
K. L. Bachman, and Delia E. Merrick who assembled and helped to prepare materials
for the entire project. Paul L. Koenig, R. K. Smith, and the late J. B. Shepard
were especially helpful in appraising background data.
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SIGNIFICANCE OF RECENT CHANGES

RECORD FARM OUTPUT

Farmers in the United States achieved a re-

markable production record in the war years. The
increase in total farm output from 1935-39 to

1944 was twice as large as during the entire period
from 1919-23 to 1935-39. This was accomplished
without significant expansion in the acreage of
cropland, and despite scarce supplies of labor,

machinery, and farm materials. The high level

reached during the war has been maintained in

the early postwar years, and the 1948 output was
an all-time record.

The output of farm products available for
human use for the three full war years 1942-44
averaged 128 percent of the prewar years 1935-39.
In 1946 the level was 133 percent of prewar. De-
spite a short corn crop the output in 1947 averaged
129 percent of prewar. If the corn crop had been
as large as might have been expected with average
weather the total output in 1947 would have been
about 132 percent of prewar. With a bumper corn
crop in 1948 farm output reached the record total

of 140 percent of 1935-39 ( fig. 1, p. 2) }
This increase in output constitutes an unprece-

dented break from previous trends. Usually,
changes in farming develop very slowly. They are

often unnoticed until the record over a period of

'For a detailed explanation of how this index measure
of physical production is constructed see Glen T. Barton
and Martin R. Cooper, "kakm production in war ami
peace," U. S. Bur. A.gr. Econ. F. M. 53, 85 pp., illus. 1945.
f Processed.] (Supply exhausted.)

years is examined. Even such major innovations

as the tractor and complementary machines
adapted for mechanical power were introduced so

gradually that they escaped special attention until

their cumulative effects became unusually pro-

nounced.
Sometimes extremely favorable or unfavorable

weather brings large year-to-year changes in pro-

duction. For example, 1934 was a year of catas-

trophic drought, and farm production was much
lower than in the preceding years. In 1942. grow-
ing conditions were unusually favorable. In fact,

consistently good weather was experienced in the

three war years 1942-44 compared with the aver-

age of the years 1935-39. But those prewar years
reflect weather conditions that were less favorable
to farm production than is the expectancy over a

period of years. And although weather factors

were more favorable in 1942-44 than longer-time
expectancy, other forces were responsible for most
of the increase in production.

Considering the average of the years 1942-44.
it appears that about one-fourth of the total in-

crease in production can be accounted for by
weather conditions that were more favorable than
in the prewar years 19:55-39. This means that
with normal weather farm output in 1942-44
would have averaged about 120 percent of L935-39.
Obviously then, only a rather small part of the

wartime increase in production can be explained
by favorable weather. And it follows that average
weather alone would not bring a return to prewar
production levels. Extremely unfavorable weath-

848525°—49- -1
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CHANGES IN AMERICAN FARMING

er would reduce output temporarily. But agricul-

ture experienced a production revolution during
the war years, and a large part of the change is

irreversible. It will persist under peacetime con-

ditions. To understand what has taken place it is

necessary to analyze what happened in the war
and early postwar years, to compare this experi-

ence with the record in World War I, and to trace

the foundation for production increases that was
laid in the interwar years.

THE WAR YEARS

COMBINATION OF FORCES BACK OF HIGHER
OUTPUT

War and wartime needs for food, and the dou-

bling of the prices received by farmers for their

products, furnished the driving force for in-

creased production, but a combination of favor-

able physical circumstances made the large-scale

increase possible. Potential production capacity

had been built up over the several years previous

to the outbreak of World War II. This increased

capacity had its origin in several factors, and each
contributed to the higher wartime output. By a

fortunate conjuncture of circumstances wide-
spread progress in mechanization, greater use of

lime and fertilizer, cover crops, and other conser-

vation practices, use of improved varieties, a bet-

ter balanced feeding of livestock, and more effec-

tive control of insects and disease, had all gath-

ered momentum over the several years preceding
World War II. Their current effects were ob-

scured by the drought and depression of the 1930's,

but developments had reached a stage where these

improvements could be effectively combined and
used in an all-out production effort. The result

was an unprecedented increase in output.

The joint effects of these technological improve-
ments on the volume of production may be illus-

trated by comparing them with the effects of the
flow of water in its several tributaries on the water

level of a large river. If water rises to flood s( age

in one of the tributaries this will, of course, in-

crease the water level in the main stream, but if

the tributary is small the effect may be scarcely

noticeable when its flood reaches the main channel.

Similarly, the effect of single improvements in

farm production, that are important by themselves,

are scarcely perceptible in their effect on total pro-

duction. But if all the tributaries of a large river

reach flood stage at the same time, the water in the

main channel also rises to flood stage, and the

change in the water level does not escape notice.

In a sense this is the effect that adoption of the

accumulation of technological improvements had

on farm production in the years of World War II.

But one might make the compa omewhat
differently, and more correctly, by saying thai the
production-increasing potentialities of impr
ments that were made over a decade, and thai
normally would have been diverted gradually into
the production stream, were held back by the
drought and depression of the L930's. Ii was the
breaking of these rest rai ots thai caused the flood
of production in the war years— in the same way
thai a simultaneous breaking of dam reral

tributaries will cause a river to reach flood -

from witter that was accumulated from a normal
flow at the source.

ACCUMULATION OF POTENTIAL CAPACITY

As this accumulation of potential production
capacity had escaped notice, the increase
achieved was much larger than could have been
forecast from past trends. It was mucl
than the expansion that took place in World War
I, because there was no similar accumulation of
potential improvements at that time. Perhaps
none familiar with the South would have bet

rash as to forecast, in the fall of l'.Ml. that the acre-

age of peanuts picked and threshed in L942 would
be 177 percent of 1!) 1 1. and that product ion for tin-

years 1942-44 would average 17."' percent of

39. Likewise, none from the Corn Belt would
have dared to forecast in L941 thai the product ion

of soybeans harvested for beans in the year- L942-

44 would be 338 percent of the production in I!

39. Figure 2 shows the average L942 ii produc-

tion compared with prewar for some products in

whichmaion occurred. An optimistic ad-

vance estimate of wartime production probably

would have averaged [ess than half of the in<

that actually was achieved.

Mechanization was one of the mosl influential

factors hack of the increased output of farm prod-

ucts. The number of tractors on farms had grad-

ually increased from less than 250,000 in 1920 to

nearly 2,500,000 in L945. Dae of mechanical

power and complementary equipment usually

means more total production, but its mosl impor-

tant effect is that a much larger share of the prod-

uct goes to market. A> mechanical power is sub-

stituted for draft animals, the land formerly u-ed

for horse and mule ii\'<\ becomes available for pro-

ducing coinmodit ies for human USB, The shift to

mechanical power from L918 to 1946 made avail-

able about 55,000,000 crop acre-, or about 15 per-

cent of the available cropland, for the production

of marketable commodit ies. In World War 1 this

large area of cropland and million- of act I

ture had to be used for producing feed for I

and mules.

Greater use of fertilizer and lime \\ a- another

influential factor in Stepping up farm output.

^^^^
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Measured in plant nutrients (N„P 2 5 , K 20), the
total consumption of commercial fertilizer in 1945
was 95 percent above the quantity used in the pre-
war years, 1935-39. Application of liming ma-
terials was more than three times as large as in the
prewar years. Based on estimates of additional
output from increased use, it appears that the in-

creased production resulting from the additional
use of lime and fertilizer in 1945 accounted for
about 15 percent of the total increase in output
since 1935-39.

Crop improvements were another notable source
of increased output. Use of hybrid seed increases
the yield expectancy of corn about 20 percent.

COMMODITY 1935-39
. (000.000) Q

\

100
PERCENTAGE OF 1935-39 AV.

200 300 400 500

HOG
PRODUCTION

I

13.521 2 LB.

EGGS

MILK

3.031.8 DOZ.

103.624.4 LB.

SOYBEANS FOR
BEANS

PEANUTS PICKED
AND THRESHED

56.2 BU.

1.229.5 LB.

FLAXSEED- 11.0 BU.

DRY FIELD PEAS •••• 2.6 BAGS

VEGETABLES FOR ... J0NS
PROCESSING

WHEAT 758.6 BU. •

RICE 49.9 BU. •
•

CORN 2,315.6 BU. • •

OATS 1.045.3 BU. •

BARLEY 2 38.6 BU. •
•

SORGHUMS FOR
GRAIN ••• 557BU

-

•

COTTON 13.1 BALES

data for 194s are preliminary

Figure 2.— Production of Selected Agricultural Commodities in the United States. Prewar (1935-39 Average)
and Wartime (1942-44 Average) and 1948.

Production of nearly all the principal agricultural commodities increased in the war years. The sharp advances
in oil crops reflect responses to the acute need for fats and oils. The phenomenal increase indicated for dry field peas is
of less over-all importance than some of the smaller percentage increases registered from a larger prewar base such as
those for eggs and milk. The expansion of wheat production has occurred mostly in the postwar years.
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New varieties of oats adapted for use in the Corn
Belt and Lake States, and rust-resistant improved
winter varieties for the Southern States, were
widely adopted in the later war years. Continued
progress was made in shifting to the higher yield-

ing and more nutritious legume hays.

Total land used for intertilled crops increased
by about 6,000,000 acres, or 4 percent, from 1935-
39 to 1944. Meanwhile, the total cropland used for
crops increased about 9,000,000 acres, or 3 percent.

This is a rather small change and is therefore a
minor factor in increased output.

The building up of both livestock numbers and
feed supplies in the years immediately preceding
the war, and in 1942, made possible larger market-
ings of livestock and livestock products, especially

in 1943 and 1944. Livestock production was in-

creased also by the feeding of accumulated sup-
plies of wheat, and of some imported wheat and
feed grains. But feeding of both the accumulated
supplies and the larger imports accounted for

only about 10 percent of the total concentrates fed

to livestock in the year ended October 1, 1944.

Thus by far the largest proportion of the live-

stock output came from current production of

grain, forage, and pasture; and from an increase

of more than one-half in oilseed meals for live-

stock feed.

Fortunately there were no major outbreaks of

either plant or animal diseases or of insect dam-
age in the years of World War II. That no live-

stock diseases reached epidemic proportions de-

spite record-breaking inventories of livestock was
not only good fortune; it was an indication of the

effectiveness of modern control methods, and of

the vigilance of both farmers and technicians in

controlling sporadic outbreaks. Insect damage
was held to low levels despite shortages of such

important insecticides as rotenone and pyrethrum.
With financial and patriotic incentives as en-

couragement, and with education and persuasion

centered on virtually all-out production of stra-

tegic products, farmers and their families worked
long hours and often utilized, to the best of their

knowledge, every possible means of increasing out-

put. Their efforts bore fruit so well that, even
though about one-fourth of the food output went

to military and other war-emergency uses, there

was food enough in 1944 and 1945 to provide our

civilians with a per capita food consumption 1*2 to

14 percent higher than took place in the prewar
years, 1935-39. In somewhat different terms, the

output of food in L944 was enough to teed about

50,000,000 more people than were fed by the aver-

age quantity produced in 1935-39, assuming the

same dietary levels for both periods.

UNFAVORABLE FACTORS MINIMIZED

That more people could be fed resulted partly

from a change in the production pattern—more

oil crops, beans, and peas, and less cotton-
from a more complete utilization of the output.
But the shifts in production that were oect

tated by war need-, made increases in the total

volume of product ion more difficult i fig. 2, p, t).

Production per acre or per animal is usually low-

ered when a product is grown on hind that i- less

suited lor its production, or by growers who have
insufficient experience.
The wartime increases in production were

achieved with a constantly shrinking Labor supply.
The total farm population dropped from 30,000,-

000 in 1940 to 25,000,000 in L945. In many small
farm areas the decrease in farm population repre-
sented a correction of under-employment on farms
that existed before the.war: but in mosl of the
commercial farming areas the result was a labor
shortage.

Figure 3, page 6, shows the downward trend in

farm employment and the contrasting sharp up-
ward trend in production per worker. In 1944

farmers had 8 percent fewer workers than in 1935
39. Many of the hired workers who were avail-

able did not have the strength and skill that are

usually considered necessary for farm work. Hut
farmers and their families worked Longer hours
and, somehow the job was done.

HIGHER PRODUCTION PER UNIT OF EtESOURI I S

Figure 4, page 7, shows the changes in produc-
tion per acre in relation to the changes in acreage
of total cropland. The effects of all the forces

that have resulted in higher production per acre

are combined in this index. Similarly, the line

showing production per animal unit of breeding
livestock, in figure 5, page S, combines into one
summary figure all the forces that have increased

livestock production per animal. It show- the

trend in production per unit of breeding stock.

The shift to mechanical power and the increase

in production per acre have made it possible also

to increase the number of animal units of produc-

tive livestock. Thus t he total increase in Livestock

product ion is derived both from larger number- of

breeding stock and from the higher output per

unit of breeding stock as shown in figure <. (hi

the Other hand, figure I shows that increased crop

production is largely the result of higher produc-

tion per acre because changes in the acreage "\

cropland have been relatively small.

'Idle higher out put per acre and per animal, com-

bined with mechanization, made possible the

larger output per worker. The- three series pro-

duction per acre, per animal, and per worker

—

summarize the startling changes thai have I

place in farming since the years of ^ orld ^ l

During the t ime that progress in techno

increased output per man so greatly in agriculture,

the same phenomenon ha- occurred in industry.
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Figure 6, page 9, shows a somewhat more rapid
increase in production per worker in the manu-
facturing and mining industries than in agricul-

ture over the last quarter-century. But if data
were available for the service industries they prob-

ably would show a less rapid climb. Increases

have occurred in all sectors, however.
This poses a key question for the postwar years.

Will peacetime industry and service occupations
expand sufficiently to absorb at satisfactory wage
levels (1) the workers currently displaced by tech-

nological progress in both agriculture and industry

and (2) the net supply of new workers (after

allowing replacements for death and retirement)

that enter the labor market each year? This is a
crucial question. But before it is discussed in rela-

tion to peacetime agricultural production it is nec-

essary to examine our wartime and early postwar
records more closely. And first of all, it seems
desirable to compare changes that took place in

World War II with those of World War I, be-

cause production responses were so different de-

spite the similarity of incentives to increase farm
output.

WORLD WAR II INCREASES COMPARED
WITH WORLD WAR I

WORLD WAR I FOLLOWED PERIOD OF EXPANDING
MARKETS

World War I followed a period of expanding
agriculture, but the markets for farm products

had caught up with the expanded production

before that war started in Europe in 1914. The
export market had been large and profitable oyer

a period of years, and the increasing population

in this country had gradually absorbed a larger

proportion of the total farm output. Machinery
suitable for use with animal power was fairly well

stabilized. Tractors were only in the early stages

of adaptation for farm use. Most of the good
virgin lands had been occupied before the begin-

ning of the war. Criticisms of the high cost of

living with special reference to food and fiber

were being heard in the cities. A back-to-the-land

movement was advocated by many people. Some
of the current literature emphasized the impor-
tance of increasing output per acre in view of the

fact that little new land was available for settle-

ment and exploitation.2

INCENTIVES FOR HIGHER OUTPUT

Prices and income incentives in World War I

were favorable to the expansion of output. Tak-
ing the years 1910-14 as a base, prices received

2 See Spillman, W. J. soil conservation, U. S. Dept.
Agr. Farmers' Bui. 406, 15 pp. 1910.

by farmers for farm products in 1918 were 204
percent of those prewar years. By 1919 they were
215 percent. Prices of products bought by farmers
also increased during the war, but at slower rates

;

and in 1918 and 1919 net incomes to farm operators
reached new high levels. But with financial and
patriotic incentives similar to those of World War
II, and with the need for food just as urgent, the
volume of output for human use increased only
about 5 percent from the prewar years 1910-14
to 1918-19.

What are some of the reasons for the differences

in the increases of production in the two war
periods ?

Although the most productive virgin lands had
been brought into cultivation by the beginning of
World War I, some new land was available for
exploitation. Harvested cropland increased more
than 32,000,000 acres from the years 1910-14 to
the years 1918-19. This is more than twice as large
an increase in harvested cropland as occurred
from the prewar years 1935-39 to the war years
1942-44. It should have resulted in greater output
at that time if other factors had been favorable.
The foods receiving most emphasis in World

War I were wheat and meat. In World War II
there was much less emphasis on wheat until after
the end of hostilities, and relatively more on oil

seeds, beans, and peas; and on meat, eggs, and
dairy products. Many of the products em-
phasized in World War II were new products on
many farms, so increases were somewhat more
difficult to achieve than expansion of the products
that are normally produced.

In World War I the wheat acreage was ex-

panded to new lands in the drier wheat-producing
areas, and it was substituted for other crops on
the older lands of the humid areas in the Corn
Belt and the Eastern States. The acreage of
wheat harvested in the five major Corn Belt States
in the years 1917-19 was 129 percent of the 1910-
14 figure. A new peak of harvested wheat acre-

age in the United States was reached in 1919, with
73.7 million acres.

Cattle numbers were at the low point of a cycle

before the beginning of World War I in 1914, and
steps were taken to encourage expansion of cattle

production, both on eastern farms and on the

ranges of the Western States. The Forest Serv-

ice was requested to increase the numbers allowed

under grazing permits in the national forests.

Under the stimulus of high prices and other incen-

tives, cattle numbers on January 1 increased from
a low of 56,000,000 in 1912 to a high point of 73,-

000,000 in 1918. For World War II the high point

in cattle numbers was reached January 1, 1945,

with 86,000,000 on farms and ranches. But in

comparing the two periods one must recall that

the decrease in horse and mule numbers had re-
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!
leased land equivalent to the acreage needed for

maintaining 16,500,000 head of cattle and calves.

Hog production was stimulated in World War
I, partly by a promise to maintain prices of hogs
at a fixed ratio to corn, at Chicago. In 1919 the

number of all hogs on farms January 1 had in-

creased 21 percent—from 53,000,000 in 1914 (a

low point in the hog cycle) to 64,000,000. In
World War II, numbers on January 1 increased

68 percent from 50,000,000 in 1939 to a high point

of 84,000,000 in 1944.

Despite the emphasis on wheat and meat in

World War I, and the substitution of these prod-
ucts for other products in the farm economy,
wheatless and meatless days were proclaimed.

Adequacy of basic food supplies remained a critical

war problem.

FORCES THAT RETARDED EXPANSION

Weather was not so favorable during the years

of World War I as in World War II. The wheat
crop of 1916 was reduced by adverse weather and
damage by black stem-rust. In 1917 the crop was
even smaller than in 1916 because of severe winter
killing of winter wheat and of drought in some
spring-wheat areas. Carry-over reserves were
badly depleted by exports to Allied Nations. . The
wheat crops were nearly a third larger in 1918 and
1919 than in 1917, but these gains in production
became available chiefly after the end of the war.

Although manufacture of farm machinery was
not limited by Government order as in World War
II—in fact, its manufacture was encouraged until

the fall of 1918—mechanical power was still of

minor importance. Tractor power contributed

only 2 percent of the combined work-animal and
tractor-power units on farms, in 1919. Farming
principally with animal power meant that much
land that now produces marketable products was
needed for horse and mule feed, and that reserve

power for long hours of field work, and for timeli-

ness of operations, was not available.

Because potash fertilizers had been imported
from Germany, there was a serious shortage of

this plant nutrient during World War I. The
available supply in 1918 was only about one-fourth

of that used annually in the immediate prewar
years. Nitrogen supplies were also short. In fact,

total use of fertilizer was considerably reduced in

the early part of that war and, though it increased

somewhat in 1918-19, it did not reach the levels of

1914 at any time during those war years.

Plant and animal diseases and insect pests took

a proportionately greater toll of potential produc-

tion in World War I than in World War II. The
boll weevil caused extensive damage to cotton in

all of the years of the first war. Black-stem rust

seriously affected wheat production in 1916. Out-

breaks of hog cholera were numerous from 1911

to 1915 and again in 1919.

The situation in World War I as compared with

World AVar II can be summarized in this way.

More sod land that could be broken up and put to

use was available; but on the intensive side (in-

creases in output per acre and per animal) produc-

tion was limited by shortage of fertilizer, lack of

mechanical power, damage by plant and animal

pest and disease, and somewhat unfavorable

weather. There were no innovations such as

hybrid corn that could be seized upon to increase

production quickly. The background of agricul-

tural research was more limited, and organized
extension teaching was in its early stages in most
States. In other words, the same favorable con-

juncture of circumstances for agriculture that pre-

vailed in World War II did not develop in World
War I.

It should be emphasized that, aside from weath-
er, all of the physical conditions more favorable

to increased production in World War II have
grown out of invention and research, and have
been spread by the education and operations pro-
grams of the interwar and World War II years.

The cumulative value of agricultural research and
of extension teaching in making possible the in-

crease in farm output in World War II can hardly
be overestimated. And the stimulation given by
operations programs to conservation practices and
increased use of lime and fertilizer must not be
overlooked.

THE EARLY POSTWAR YEARS

IMPACTS OF FOOD RELIEF PROGRAMS

The record now includes the first three produc-
tion years following the end of hostilities. Dur-
ing the first two of these years the pressure on sup-
plies of food grain intensified, and wheat again
took first place in meet ing the food needs of hungry
people. In 1948 both Europe and North America
had favorable growing weather. And fanners in

Western Europe produced a much larger crop than
in 1947. This resulted in a lessening of pressure
on available food supplies and in accumulation of
stocks of food and feed grains in this country.

In view of the urgency regarding food relief at

that time it was fortunate indeed that growing
conditions in this country were exceptionally fa-

vorable for both food and feed grains in 1946.

Wheat and corn production made new records. In
1947 the wheat crop exceeded even the high record
established in 1946: the total outturn was 1.1 bil-

lion bushels. But the corn crop was nearly a

billion bushels smaller than in 19 It!. The relative

shortage of feed grains severely limited livestock

production for 19 IS. Hut the 1
*
> t S corn crop was

an all-time record of 3.6 billion bushels, and a



12 MISCELLANEOUS PUBLICATION 707, UNITED STATES DEPARTMENT OF AGRICULTURE

wheat crop of 1.3 billion bushels was the second
largest on record.

Farm prices moved upward rapidly in 1947. In
January 1948 they were nearly three times as high
as in the prewar years 1935-39. After some de-

cline in February and March they recovered
nearly to January levels in July 1948. But
another drop began in the summer of 1948 and con-

tinued without interruption to March 1949. For
the year 1948 farm prices averaged 268 percent of

1935-39, which was 42 percent above the level in

1945.

Prices paid for goods and services used in farm
production also climbed rapidly in 1946 and 1947.

For the year 1948 they averaged 201 percent of

1935-39. This was 47 percent higher than in

1945. There was a slight decline in the summer
of 1948, but this was largely the result of lower

feed prices. ' Other production expenses remained
at higher levels.

The margin between costs and selling prices was
favorable to most producers in 1946 and 1947 and
net incomes to farm operators reached successive

peak levels in those years. In 1948 the margin
became less favorable and net income to farm op-

erators went down for the first time in 10 years.

Although the 1948 net income was a little over 2

percent less than in 1947, it was still the second

highest on record. It is apparent that income in-

centives to high-level production were good in the

three postwar years 1946-48, and more farm labor

was available than in 1945. Supplies of farm
machinery and commercial fertilizer were larger

than in previous years, although supplies were not

sufficient to meet all demands.

POTENTIAL PRODUCTION CAPACITY

Supplies of production goods are now much
more plentiful than they were during the war and
early postwar years. If- income incentives remain
definitely favorable, are we likely to see a further
increase in output in the next 3 to 5 years ? Or are
we now on a high plateau with greater prospects
of a downward slide than of a further rise?

These are vital questions in relation to market
outlets for certain farm products. And they be-

come extremely significant if we do not make
progress in achieving a stable peace.

The corn crop of 1947 indicates the potential

effects of weather on farm output. If we should
have a drought comparable to that of 1934 the out-

put might drop as much as 20 percent in any one
year. Moreover, such a disaster would necessitate

the selling of breeding livestock which would
affect output in later years.

Given average weather and sufficient time to
make the changes that would be necessary in the
farm-production plant, the only practical limit
to our farm output would be the labor and capital
that we consider profitable to use in agricultural
production. In peacetime this depends mainly
upon decisions of individual farmers, which in
turn. are based upon their confidence in continued
favorable market outlets for farm products.
Supply problems are emerging in some farm

products. The transition toward peacetime pro-
duction in the next 4 to 5 years seems likely to re-

quire changes in the direction of raising less wheat,
corn, and soybeans, and more emphasis on hay
and pasture, in the interest of conservation and of
producing more meat and milk.

FOUNDATION FOR INCREASED PRODUCTION

SIGNIFICANCE OF INTERWAR YEARS

An examination of production changes in the

interwar years clearly indicates that the founda-

tion for the wartime and early postwar increases in

production was built up in the 20-year period be-

tween the two World Wars. It was built on the

tremendous improvements that have been made in

mechanization, in land use, in conservation, fer-

tility, and cultural practices, in development of

new crops and new varieties, and in increasing the

efficiency of livestock production.

The cumulative effect on the total volume of

production was not realized because of drought

and because markets were not available for larger

quantities of farm products. We have seen that

although farm output increased slowly during the

1920's, it dropped precipitously during the

drought of the early 1930's (fig. 1, p. 2). Later,

production reached its new peak in 1937 and re-

mained relatively high in 1938 and 1939.

Except for the severe drought years, farmers ob-

viously could have produced more in the 1930's if

markets had been available at profitable prices.

But despite the brake placed on increases in pro-

duction by the low prices and resulting crop-ad-

justment programs, it seems evident that the total

volume would have risen sharply in the early

1940's even without the incentive of wartime prices

and needs. The production potential was built up
in the late 1930's to the point where accelerated

increases in production were almost inevitable.

The stimulation of war needs—the patriotic

urge to increase production, the doubling of farm
prices, and the tripling of net incomes to farmers

—

pushed production faster and farther than it

would have gone under peacetime conditions. But
this greater acceleration was physically possible
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only because of the foundation that had been laid

in the interwar years.

CHANGES IN THE USE OF FARM MACHINES

EFFECTS OF SHIFTS TO MECHANICAL POWER

The rapid shift from animal power to mechan-
ical power for farm production in the interwar
period constituted one of the most important
changes that has ever taken place in American
agriculture. It was a cornerstone in the founda-
tion for increased production.
One result of this change was a transfer of re-

sources from the production of power on the farm
to the production of livestock and crops for sale

in the market. This transfer released about 55,-

000,000 acres of cropland for the production of
marketable farm products. That, of course, is the
most startling effect that mechanization has had
on American farms.
But other effects are also striking. The shift to

mechanical power and complementary equipment
brings an increased output per worker both by
enabling him to do the job faster and by doing a

better job of tillage or other operation, and in

that way realizing more benefit from other im-
proved practices. The physical burden of farm
work is lessened because the drudgery of hand
labor is eliminated. Fewer workers are needed in

farm production. Physical strength becomes rel-

atively less necessary, and mechanical skill be-

comes more necessary, in the performance of farm
work.

CONTRIBUTION TO TIMELINESS IN FARM
OPERATIONS

The effects of the greater timeliness in farm
operations that is possible by mechanization are
difficult to measure, but obviously the result is both
greater total production and higher quality of

farm products. As power equipment can cover
more acres per hour and can be used longer hours
if necessary, it has enabled farmers to do critical

jobs without the delay that frequently occurred
when horse equipment was used. For example,
the quick coverage possible in spraying potatoes

with a multiple-row power sprayer may salvage a

crop that otherwise would be seriously damaged.
Perhaps the best illustration of the contribution

of mechanical power to timeliness of operations is

the experience in the Corn Belt with unfavorable
weather at planting time in each of the years 1943

to 1945 and again in 1947. The spring of 1943 was
exceptionally wet, so planting was seriously de-

layed in many areas. Illinois usually receives 1.10

inches of precipitation in the month of May. but in

1943 it had 8.75 inches that month—more than

twice the average rainfall. Rainy weather pre-

vailed throughout the month and so retarded field

work that only about 15 percent of the corn hud
been planted at the end of May. when planting is

usually completed.
With a tractor and power equipment 3 acres of

land can be prepared and planted to corn during
the time that 1 acre is planted with work animals.

If the tractor is put on a 24-hour schedule, which is

not feasible with work animals, the preparation
and planting job can be done seven times as fast as

with animal power. By utilizing all available

mechanical power and equipment (sometimes on a

24-hour schedule) farmers were able to complete
their preparation of land and planting of corn in

record time during the early days of June, in 1943.

It was estimated that 85 percent of the Illinois

corn acreage was planted by June 15.

If tractor power had not been available some of

the corn would never have been planted because
the job could not have been done before it was too

late to obtain a crop that year. Tractor power
saved the day and, with favorable weather during
the rest of the season, Illinois produced 419.000.000

bushels of corn, one of the largest crops for that

State on record.

Weather conditions similar to those experienced
in 1943 prevailed in many areas of the Corn Belt

in 1944 and again in 1945, yet the yields were large.

The late wet spring in 1947 delayed corn planting.

but this wTas followed with a late-season drought,
and the combined result was a short corn crop.

It is apparent that the contribution to production
of greater timeliness is one of the real benefits of

mechanization, even though it can scarcely be

measured in quantitative terms. But the experi-

ence in 1947 also indicates that it does not furnish
adequate insurance against drought.

RATE OF PROGRESS IN MECHANIZATION

The rate of adoption of mechanical power and
auxiliary equipment has varied considerably in

different periods. The number of tractors on
farms increased sharply during World War I.

despite the fact that these tractors were cumber-
some, slow moving, and expensive to operate (tig.

7, p. 14). They were adapted only for the heavy
tillage and harvesting ami for belt work. Farmers
had to keep work animals for other farm opera-
tions, which meant a considerable duplication of

power. After 1920. the rate o( increase in tractors
on farms slowed down for 2 or 3 years, until the

general-purpose tractor was introduced. That
was suitable for the cultivation of row crops and
for other farm tasks as well as for the tillage and
harvesting work.

This revolution in tractor design, along with
improvements that were made in standard wheel
tractors and crawler tractors for heavy operations
on large farms, brought a considerable spurt in
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tractor purchases, and a rapid increase in tractors

on farms from 1925 through 1980. The numbers
increased only slowly from 1930 to 1932 and in

the drought and depression years of 1933 and 193-4

actually were below the 1932 numbers. With the
beginning of the agricultural recovery in 1935, the
number increased very rapidly. The sharp up-
ward climb has continued since that time ; although
war limitations on the manufacture of tractors

slowed down the rate of increase, especially from
1943 to 1944. But the numbers on farms increased
each year during the war, and on January 1, 1945,
they totaled 2,422,000. The estimated number on
January 1, 1948 was 3,150,000. The preliminary
1949 estimate is about 3,500,000 tractors on farms.

Introduction of rubber tires for tractors and
complementary equipment, during the 1930's,

started a rapid and steady advance. It greatly
facilitated the use of tractor power for many farm
tasks and lowered the cost of tractor operation.

Perhaps an even more valuable development in the

1930's was the redesigning of farm machinery for

use with tractor power. When tractors were in-

troduced, the machinery that had originally been
designed for use with horsepower was adapted to

tractors by making special hitches and some other
minor changes. The complete changes in design
of equipment to facilitate use with tractor power
have come only within the last few years.

In summary, the three most important technical

developments that stimulated mechanization in

the interwar years were: (1) Introduction of the

general-purpose tractor adapted for use on smaller
farms and for a wide variety of farm jobs, (2) use
of rubber tires for tractors and other machines.
and (3) design of equipment for use with trac-

tors. These developments accelerated the shift to

tractor power and stimulated adoption of com-
bines, corn pickers, and other tractor-drawn ma-
chines. Improvements in construction of both
tractors and complementary equipment have en-

abled farmers who are relatively unskilled at me-
chanical work to operate power equipment without
serious disadvantage.

Substitution of tractors for horses and mules
has not taken place at uniform rates over the en-

tire country. The rate of adoption has been more
rapid in the Corn Belt, the Great Plains, the

Mountain, and Pacific States, than in the East and
South. Figure 8, page 16, showing the distribu-

tion of tractors on farms in 1945, indicates the

relatively greatest concentration of tractors in the

Midwest and in smaller areas in other parts of the

country. Table 1 shows the number of tractors on

farms by regions in 1940, 1945, and 1948. The
Southern States, excluding Oklahoma and Texas,

were far behind the rest of the country in the shift

to tractor power up to the beginning of World
War II. But purchasing power in the South was
built up during that war, and labor shifted heavily

to nonfarm work. Both of these development- ac-

celerated the purchase of tractors and comple-
mentary equipment. Table 1 show-; the conse-

quent upward spurt in tractor numbers in the

Southern States from 1940 to 1945 and 1948. In
the Southeastern States there were more than 3%
times as many tractors on farms in 1948 as in 19 }< I.

Table 1.

—

Number of tractors on farms, Jan. 1,

19^0, 194S, and May J, J94B

Region l
Jan. 1,

1940 2

Jan. 1,

1945 2

May 1,

1948 3

In-

crease
1940-
48

Northeast.

Thou-
sands
168.0
463.

252. 8
259. 5
29.4
52. 2

32. 7
144.3
75.2
90.3

1, 567. 4

Thou-
sands
283. 1

667. 2
386.

349. 6
66.9
109.9
65.2

232. 8
120. 5
140. 5

2, 421. 7

Thou-
sands
387.0
886.

486.0
444.0
111. 8
163.2
104.0
300.0
168.0
200.0

3, 250.

Per-
cent

130. 3

Corn Belt . 91. 4
Lake States 92. 2
Plains 71. 1

280. 3
Appalachian
Delta _

212.6
218.

Oklahoma and Texas _

Mountain __ _ _

107. 9
123.4

Pacific . . 121. 4

United States .

.

107.4

1 Northeast : New England States, Now York, New
Jersey, Pennsylvania, Delaware, Maryland. Corn Belt

:

Ohio, Indiana, Illinois, Iowa, Missouri. Lake States:
Michigan, Wisconsin, Minnesota. Plains: North Dakota,
South Dakota, Nebraska, Kansas. Southeast: South Car-
olina, Georgia, Florida, Alabama. Appalachian: West
Virginia, Kentucky, Tennessee, North Carolina, Virginia.

Delta: Mississippi, Louisiana, Arkansas. Mountain:
Montana, Idaho, Wyoming, Colorado, New Mexico,
Arizona, Utah, Nevada. Pacific: Washington, Oregon,
California.

2 U. S. Bureau of the Census. United States Census of
Agriculture, 1945, 2 v. Washington, D. C.

' Bureau of Agricultural Economics.

Continued rapid shift to tractor power can be
expected on southern farms. The new small trac-

tors are well adapted to small farms ami rolling

land. And farmers are learning how to use power
equipment to advantage.
The number of tractors on farms will also in-

crease in other areas. As the tractors increase,

tin 1 over-age horses and mules will be disposed of.

There were only 8.3 million horses and ninles of
all ages on farms January 1, L949, compared with
14.5 million in 1910. The colts that are being
raised are not enough to maintain horse and mule
numbers of working age at present levels. Addi-
tional land will be released for growing market-

able products.

In considering the importance of mechanical
power on farms one must not forget the use of

automobiles and motortrucks to speed up the
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transportation job both on the farms and from
farms to market. Figure 9, page 17, shows the
increase in numbers of trucks and automobiles,
1910^9. It is apparent that automobiles and
trucks on farms have increased in about the same
way as tractors, except for larger dips in the de-

pression years of the early 1930's, and for a shrink-

age in the numbers of automobiles during the war.
Wartime scarcity of labor stimulated the at-

tempts by farmers to buy more and more labor-

saving equipment. In spite of limitations on the
manufacture of tractors and other farm machines
there were notable increases in labor-saving equip-

ment on farms during the war. For example, the
number of tractors on farms increased 57 percent
from 1940 to 1945. In the same period the number
of grain combines increased 97 percent ; corn pick-

ers, 53 percent; and milking machines, 109 percent
(table 2) . If more new machinery had been avail-

able during the war the process of mechanization
would have been more complete, especially in the

southern States, and farm output would have gone
even higher, or more workers could have been re-

leased for war industry.

Table 2.

—

Number of tractors and other speci-

fied machines on farms, United /States, Jan. 1,

1910-49

Farm Farm Farm Grain Corn
Milk-

Year trac- motor- auto- com- pick-
ing

tors trucks mobiles bines ers
chines

Thou- Thou- Thou- Thou- Thou- Thou-
sands sands sands sands sands sands

1910 1 50 1 12

1920 246 139 2, 146 4 10 55
1930__ _. 920 900 4, 135 61 50 100
1940. ... 1,545 1,047 4, 144 190 110 175

1941 1
1, 675 1

1, 095 4,330 225 120 210
1942 1,885 1, 160 4, 670 275 130 255
1943 2, 100 1, 280 4, 350 320 138 275
1944 2,215 1, 385 4, 185 345 146 300
1945 2,422 1,490 4, 152 374 168 365
1946. . . 2, 585 1, 550 4, 150 415 200 465
1947 2, 800 1, 730 4, 520 450 225 580
1948 3, 150 1, 920 4,930 520 300 • 640
1949 3,500 2,000 5,250 590 365 685

1 1941-44 data are revised estimates of Bureau of Agri-

cultural Economics, adjusted to census numbers; 1945
numbers are from census report; 1946 through 1949 are
estimated.

With removal of the wartime limitations on
manufacture of machinery farmers stepped up
their purchases of all types of farm equipment.
And although more machinery was manufactured
for domestic use in 1946, 1947, and 1948 than in

any prewar year, farmers would have bought a

larger volume if it had been available. Tractors,

combines, corn pickers, grain elevators, pick-up
balers, and heavy disks were among the machines
that were in short supply in relation to farmers'
desire to buy them during all or part of this period.
In the spring of 1949 the supply of most machines
was adequate to meet demand at prevailing prices.

Annual purchases of farm machinery are usually
closely related to net farm incomes so it is not
surprising that demand for new machinery was
high in the years 1946-48. Investment in new
machinery in good years is one way of building
up capital reserves to carry over the years of lower
farm incomes. Other accelerating factors in the
demand for farm machinery were the high farm
wage rates and the favorable experience during
the

(
war with the new labor-saving machines.

RAPID PROGRESS IN ELECTRIFICATION

Farm use of central-station electric power ex-

panded rapidly, even during the war. From 1941
to 1945 there were more than 600,000 new installa-

tions on farms. In June 1948 about 69 percent of
the farms in this country had central-station elec-

tric power, compared with 26 percent in 1940 and
9 percent in 1930. Figure 10, page 19, shows the
percentage of the total number of farms in each
State that had central-station electric power in

June 1948. It is expected that many more farms
will be electrified within the next 5 years.

Use of electricity in farm production is mainly
as a source of stationary power around the farm-
stead, but the contribution of electric lights and
heat to the production of poultry and hogs and
to some other enterprises should not be minimized.
The use of electric power increases as farmers gain
experience with its possibilities. Recent studies
indicate a close relation between the number of
years a farm has been electrified and the amount
of current utilized.

Home uses of electricity are of major impor-
tance. For example, in one area in Iowa recently
studied about 80 percent of the energy used was
for household purposes. Electric power for light-

ing the home and for cooking, washing, ironing,
and other household work, lightens the workload
for the housewife. And such home equipment as

refrigerators and deep-freeze units supplement
farm production by providing for better utiliza-

tion of farm products, both for home use and for
sale.

MECHANICAL-POWER PHASE COMPARED WITH
EARLIER DEVELOPMENTS

The impact of mechanical power and comple-
mentary equipment on the transformation of agri-

cultural production in the interwar, war, and early

postwar years, may well be compared with the
agricultural revolution that followed the intro-

duction of improved machinery for use with ani-
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mal power. The steel plow, the mower, the reaper,

and later the self binder, were the primary devel-

opments in the animal-power phase of mechaniza-
tion, which began about 1830 and was well stabil-

ized by the beginning of World War I. The me-
chanical-power phase had then begun, but it did
not gain full momentum until the war was over.

And the really noteworthy effects have come in

recent years.

In fact, the mechanical-power phase of farm
mechanization has not yet been stabilized. Wheat
production is almost completely mechanized and
corn production is well on the way in the main
producing areas. Hay harvesting is in a state of

flux, with several radically different methods com-
peting for adoption in all the chief hay-producing
areas. Mechanization of the cotton harvest is

only in its beginning stages, and tobacco is still a
hand-labor crop. Considerable progress has been
made in labor-saving equipment for the dairy en-

terprise but relatively less attention has been given
to improvements in housing and other equipment
for the livestock enterprises than for crop produc-
tion. Advances in this domain give promise of
yielding substantial savings in capital investment
as well as in labor.

A look at the new mechanical developments that

are already on the horizon leads to the conclusion

that the future impacts of mechanization on agri-

cultural production will be just as influential in

the decade 1949-58 as wei-e those of the preceding
decade. Two of the major developments will be
the increase in number of tractors, especially the

small sizes fitted with equipment suitable for use

on small farms, and the fairly rapid adoption of

mechanical cotton pickers and strippers. These
developments, along with many others, will have
far-reaching repercussions on production and on
the number of workers that will be needed in
agriculture.

CHANGES IN LAND USE, CONSERVATION,
AND FERTILIZER PRACTICES

SHIFTS IN LAND USES

Many changes in the use of cropland and perma-
nent pasture took place between the World Wars.
In the early part of this 20-year period the rather

extensive abandonment of land in the Eastern
States was offset by the development of new lands

in the Western States. Total cropland acreage in

the United States was a little lower in the early

1920's than in 1919, but it rose slowly from 1927 to

1931 (fig. 11, p. 21) . From 1932 to 1939 the trend
was downward. Total cropland remained at

about the low point reached in 1939 until the war
year of 1943; then the total increased to within
about 1 percent of the 1928-32 peaks.

Acreages of harvested cropland have been more
erratic (fig. 11). The effects of the droughts of
1934 and 1936 are especially apparent. The
drought's impact was most severe in the Great
Plains and Intermountain States, where much of
the sod land that had been broken out in the 1920's

was abandoned in the 1930
,

s. Some of it was again
brought into use during the war, and by 1947
much more of the land formerly in cultivation

was back in crop production. There was also new
breaking of native sod lands that over a period of
years are best suited for permanent pasture.

Changes in harvested acreages of principal
crops in the Northern Great Plains and the Pacific

Northwest States are apparent in figure 12, page
22. These States contain the chief wheat-produc-
ing areas of the country. It is evident that "the
plow that broke the Plains" broke much of it in
the decade following World War I. In these

States the crop acreage was considerably lower in
World War II than in the years preceding the
drought and depression of the 1930's. But the
crop acreage rose rapidly in the early postwar
years.

Changes in the principal uses of cropland from
1928-32 to 1935-39 and to 1944 and 1945 are shown
in table 3. These cropland figures include rotation

Table 3.

—

Changes in the principal uses of crop-
land in the United States—1928-32, 1935-39,

19U, and 1945

Use of cropland

Aver-
age,
1928-
32i2

Aver-
age,
1935-
39 2

1944 2 1945 2

Percentage
1945 is

of—

1928-
32

1935-
39

Intertilled crops 3

Close-growing
crops 3

Mil-
lion

acres

176. 6

132. 6
77.3

Mil-
lion

acres

163.

133.

73.5

Mil-
lion

acres

168. 8

129. 8
80. 2

Mil-
lion

acres

157. 6

132. 4
82. 5

Per-
cent

89

100
107

Per-
cent

97

100
Sod crops 3 4 112

Total cropland
used for crops _

Summer fallow and
idle cropland

386. 5

41.3

369. 5

56.9

378. 8

47. 3

372. 5

54.4

96

132

101

96

Total cropland 5 _ _ 427. 8 426. 4 426. 1 426. 9 100 100

1 The data on which the 1928-32 estimates are based are
less complete than for later periods.

2 Planted acres so far as available; all others harvested
acres.

3 Adjustments made for multiple use of land by consider-
ing first use in the crop year as the primary use.

4 Including acres in tame hay, hay and cover-crop seeds,

and in rotation pasture.
5 Includes rotation pasture, but does not include wild

hay, orchards, vineyards, and farm gardens.
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pasture but do not include wild hay, orchards,
vineyards, and farm gardens. It is apparent that
the acreage of intertilled crops decreased, while
the close-growing crops held about the same level

in the years 1928-32 and 1935-39. The acreage in

sod crops decreased from 1928-32 to 1935-39 be-
cause of drought and loss of seedings. There was
a 4-percent increase in the acreage of intertilled

crops from 1935-39 to 1944. The acreage of close-

growing crops was decreased, but the sod crops
(hay, hay and cover-crop seeds, and rotation pas-
ture) more than held their own.
The acreage in intertilled crops dropped con-

siderably in 1945. There was a steady decrease in
intertilled crops in the Southern States during the
war, chiefly because of reduced acreage in cotton.

But until 1945 that decrease was more than offset

by the large increases in corn, soybeans, and other
intertilled crops planted in the Corn Belt and Lake
States.

The total acreage of land used for crops also

dropped from 1944 to 1945. Again the downturn
is accounted for chiefly by decreases in the South-
ern States. The larger wheat acreage is reflected

in the somewhat higher acreage of close-growing
crops in 1945. By 1947 the planted wheat acreage
was 9.1 million acres greater than in 1945, with a
large part of the increase occurring in the Great
Plains States.

With subsidence of emergency food needs it

would be in the interest of permanent agriculture

to shift, between 8,000,000 and 9,000,000 acres of

intertilled crops in the Corn Belt and Lake States
into hay and rotation pasture. A part of this

shift to sod crops may take place in the next few
years, as farmers realize the importance of hay
and pasture in a soil-maintaining system of farm-
ing. But specific programs may be needed to en-

courage more rapid progress in that direction. In
the humid areas, crop rotations that contain a com-
bination of intertilled, close-growing, and sod
crops are more likely to maintain fertility and to

sustain high crop yields over a series of years than
does single cropping, or a too-great concentration

on intertilled crops. Only a part of the evidence

of the sacrifice made in postponing crop rotations

during wartime is found in the larger acreage of

intertilled crops. The five principal Com Belt

States apparently had at least 1.5 times as many
acres of intertilled crops that were repeated two
or more years on the same land as they had in the

immediate prewar years. A cropping program
designed to maintain soil resources should reduce

considerably this succession of intertilled crops.

In many areas of the Great Plains, the Inter-

mountain, and the Pacific States a part of t he crop-

land acreage should be in summer fallow, as a

means of storing moisture and of cont rolling weed

growth. In the wheat areas of the Pacific North-

west the practice of summer fallowing has been

followed for more than half a century. In the

Palouse area proper, where annual precipitation

is 18 inches or more, summer fallowing has noi

been necessary for moisture storage, and dry field

peas are now grown on much of the acreage thai

formerly would have been summer fallowed. In-

terest in summer fallowing in the Great Plains was
not extensive until the early 1920's; It apparently
started in Montana, Wyoming, and Colorado, and
extended farther east in the late 1920's and early

1930's, under the pressure of recurring droughts.
Accurate estimates of the acreage of summer

fallow by States are not available but table 4 is

believed to indicate the general trend. For the

seven Western States the fallow acreage has re-

mained substantially the same since 1928-32.

Substitution of field peas for fallow in the Pacific

Northwest has apparently been offset by moderate
increases in wheat acreage in the drier areas

where fallowing is necessary to produce a crop.

In the Great Plains States, however, summer fal-

lowing reached a peak of 17.4 million acres in

1939—more than six times greater than the aver-

age acreage of the years 1928-32. With increased

need for wheat, and with more rainfall, fallow

acreage dropped by 1944 to around 11,000,000

acres.

Table 4.

—

Estimated acreage in summer fallow
for selected States and periods

Period
7 Western
States 1

10 Great
Plain

States 8

Total 17
States

1928-32 3

Million
acres

5. 5
5. 4
5. 3
5. 6
5.5

Million
acres

2. 8
17.4
14. 4

12. 2
10. 8

Million
acres

a 3
1939<
1942 6

22. 8
19. 7

1943 s . 17. 8
1944 * 16. 3

1 Washington, Oregon, Idaho, California, Nevada, Utah,
and Arizona.

2 Montana, Colorado, Wyoming, New Mexico, North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma,
and Texas.

s Based largely on an unpublished study of the Bureau
of Agricultural Economics, 1939.

4 Agricultural census data for idle and fallow acreage
with fallow estimated by applying ratios from rural-
carrier survey made for the Bureau of Agricultural Eco-
nomics.

s Estimates of Production Adjustment Committees in

each State.

Although no comparable estimates are available

for later years, the evidence indicates a further
drop in summer fallow of at least 2 million acres.

Some reduction was justified as an emergency ex-
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pedient but widespread resumption of the practice

of continuous cropping to wheat would result in

a smaller total wheat crop in years of low rainfall.

The seedings of wheat for the* 1947, 1948, and 1949

harvests were so large in the Great Plains and
some other dry land areas.that the operators can-

not expect to maintain that acreage for several

years without reducing their yields. As to per-

manent soil damage, we have not yet developed

crop rotations in the Great Plains that will main-
tain the soil. Crop farming in that region is

therefore to some extent soil mining. But farm-
ers can avoid many of the weather hazards by sum-
mer fallowing, stubble mulching, strip cropping,

contour farming, and other practices adapted to

specific areas. A return to these practices means
fewer acres in wheat, but not necessarily fewer

bushels of wheat, especially in the drier years.

Since 1936, payments have been made under the

Agricultural Conservation Program to cooperat-

ing farmers for each acre of protected summer fal-

low. In some States the payment was made for

ordinary summer fallow, provided the surface was
ridged or provided stubble mulch was left to pre-

vent erosion. In others, strip fallowing across

the direction of prevailing winds or on the contour

were the only practices recognized for payment.

Most farmers in most wheat-producing areas of

limited rainfall are now convinced of the value of

these practices.

CONSERVATION PRACTICES

In addition to payments for summer fallow the

Agricultural Conservation Program has paid co-

operating farmers in all regions for carrying out

a wide variety of soil-maintaining or soil-build-

ing practices. Among the more important are

contour tillage, strip cropping, terracing, and use

of green manure and cover crops.

Steady growth is indicated in the adoption of

contour operations, the big bulk of which has oc-

curred in the South. Contouring not only lessens

the damage from water erosion but is likely to

bring increased crop yields, particularly in areas

where lack of sufficient moisture often limits the

production.
Seeding of green-manure and winter cover crops

are practices that protect against erosion losses,

contribute in some instances to the supply of avail-

able pasture, and increase crop yields through the

return of substantial quantities of organic matter

to the soil. They are particularly valuable in the

more humid areas where a fall-harvested inter-

tilled crop would otherwise leave the land bare,

and subject to soil washing in the winter. As
yields are maintained or increased through such

practices, their rapid extension has no doubt con-

tributed significantly to total agricultural produc-

tion. The acreage of winter cover crops in the

Southern States was about four times larger in

1944 than in prewar years.

Terracing has been done most extensively in the
South. The rate of construction of new terraces

declined moderately during the war. It is possible

for a farmer to build his own terraces with simple
equipment, but technical assistance is necessary in

laying out the contour lines, and much of the earth
moving is done more satisfactorily with heavy
mechanized equipment. Using this more costly

method may be considered as a capital improve-
ment and, as such, it was delayed by many farmers
until after the war. Changes in farming systems
in the South which result in a smaller proportion
of intertilled crops may permit the development
of rotations that will make terracing less necessary
in some areas.

Nearly three-fourths of the farms in the United
States are now included within the boundaries of
soil-conservation districts. By the end of 1948
farmers and technicians had jointly developed
long-time conservation plans on about 680,000 of
these farms, containing more than 185,000,000
acres. The principal practices applied on these
farms are contour cultivation, terracing, strip

cropping, crop-residue management, and grass
planting. Not all farmers in soil-conservation dis-

tricts will formulate definite conservation plans.
But the farms on which such plans are applied
will serve as demonstrations to their neighbors,
and conservation practices that prove their worth
will spread voluntarily to other farms.
Changes in permanent pasture are much more

difficult to trace than changes in cropland. Con-
siderable improvement of permanent-pasture areas
was begun in the middle 1930's and has continued.
Liming, fertilization, and establishment of new
pasture, are the main improvements in the humid
areas. In the range areas attention has centered
on stockwater development, reseeding, and rota-

tion grazing.

-Relatively favorable weather for forage growth
made it possible to sustain a large livestock popu-
lation on the western ranges during the war and
early postwar years. If years of lower precipita-

tion should come it would be necessary to reduce
the numbers, but in the areas where major im-
provements have been carried out the long-time
carrying capacity has been increased.

In many humid areas the possibilities for fur-

ther improvement of permanent pasture are great.

It seems probable that much of this improvement
will bo undertaken in the years ahead—part of it

in response to the stimulations furnished by con-

servation programs.

LIMING AND FERTILIZING PRACTICES

Use of lime and commercial fertilizer was
greatly accelerated in the immediate prewar and



CHANGES IX AMERICAN FARMING 25

war years, and has continued to increase. A con-
siderable part of the larger farm production can
be attributed to the greater use of these materials.
But of about equal importance is the potential
contribution of lime and fertilizer to the establish-
ment of stable and soil-maintaining systems of
farming.
Information on use of liming materials is not

available for the years before 1929, when the ton-
nage of lime used was about 60 percent of the
1935-39 level. The tonnage used annually was
nearly doubled from 1935 to 1936, the year when
lime was first included in the Agricultural Conser-
vation Program. Figure 13, page 26, indicates
that the use of liming materials in the later war
years was more than three times the prewar levels,

despite the difficulties in obtaining labor and
trucks for crushing and hauling. In 1947 more
than four times as much lime was used as was used
annually in the years 1935-39. Less lime was used
in 1948 mainly because of reduction in the pro-
gram for conservation materials.

Annual use of lime must be increased even more
if all of the land in the humid regions that needs
lime for soil-improving crop rotations is to re-

ceive an initial application, and if adequate main-
tenance applications are to be made thereafter.

It has been estimated that the tonnage of lime ap-
plied annually should be about double the 1947
level, to maintain the soil properly and to facilitate

desirable shifts toward more grasses and legumes. 3

On many soils in the humid regions it is neces-

sary to apply lime in order to get full use of com-
mercial fertilizer, especially the phosphates. And
lime and phosphate applications are required for

successful stands of the legumes and grasses that

are so necessary in a good crop rotation, and for

soil maintenance. Some of the increase in use of

commercial fertilizer is accounted for by the

greater use of phosphates in combination with
liming materials for hay and pasture improve-
ment. Nearly all the fertilizer distributed by pub-
lic agencies has been applied on legumes and on
hay and pasture lands. But even the relatively

large wartime distribution of fertilizer by public

agencies accounted for only 10 percent of the total

value of the fertilizer that was used.

The increase in consumption of fertilizer is

actually an acceleration of a long-time upward
trend that was interrupted in the severe depression
of the early 1930's (fig. 14, p. 27). The largest

part of the increase has been applied to the cash
crops, although a growing proporl ion of the ferti-

lizer now goes on legumes and grasses.

3 See U. S. Department of Agriculture, Interburoau
Committee on Postwar Programs, and The Land-Grant
Colleges. PEACETIME ADJ1 STMENTS IN FARMING POSSIBILI-

TIES UNDER PROSPERITY CONDITIONS. D. S. I 'opt. AgT. Misc.

I'lib. 595, 52 pp., illus., 1945 for one estimate of lime needs ;

a later estimate is somewhat higher.

858525°—50 4

During the war many farmers learned how to

use commercial fert Llizer to increase I heir produc-
tion. It was used in areas and on (tops where it

had not been used before. This experience is

likely to mean a much higher level of use in the

coming years. Lower prices for farm products
undoubtedly would mean some decrease in pur-

chases of fertilizer for cash crops, but it does not
seem at all probable that sales would drop back
to prewar levels.

From the standpoint of maintenance of land

resources the Nation is vitally interested in the use

of lime and fertilizer for the establishment of crop
rotations that contain enough acreages of grasses

and legumes. Greatly increased consumption of

lime and fertilizer for this purpose would help to

achieve more stable systems of fainting, and would
lessen the emphasis on those staple cash crops
which seem likely to press most heavily on market
outlets.

State committees that were studying postwar
adjustments suggested that, under favorable price

conditions, it would pay farmers to use about twice
the quantity of plant nutrients in the form of com-
mercial fertilizer that was used in the war year
1944.4 A much larger proportion of it would be
used for small grains other than wheat, however.
and for legumes, hay, and pasture. These uses

would be more than tripled from their wartime
levels. If such a program were carried out it

would make a substantial contribution to farming
stability, and to maintenance of land resources.

But the suggested shift in the use of fertilizer to-

ward much greater use on grassland and legumes
would not take place without strong educational

and other programs that are designed to accelerate

the use of lime and phosphate fertilizer in soil-

improving rotations.

In common with most other improved pract ices,

greater use of lime and fertilizer, especially on
cash crops, increases the volume of farm products
that goes to market, which in turn might reduce
the prices of the products that are produced in

greater volume. But the farmers who use the

fertilizer have lower costs per unit of product and
a larger quantity for sale as an offset to lower
prices. And it is to be remembered that, so far as

the increased use of these materials promotes soil-

building rotations, the emphasis is shifted away
from the staple cash crops that are likely to be

overproduced. Such shifts might actually aid in

avoiding market gluts of some products. .More-

oxer, part of the increase in lime and fert ilizer con-

stitutes a capital investment in permanent soil im-

l See publication referred to in Footnote ''•. The esti-

mated use of nitrogen fertilizer in 1948 was nearly as

large as the profitable use indicated in this report ; and
farmers would have bought more had it been available.
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—

Consumption of Fertilizer in Terms of Nitrogen, Phosphoric Acid, and Potash, Continental United
States, 1910-48. (Index Numbers 1935-39=100.)

Use of nitrogen, phosphoric acid, and potash as fertilizer during World War II reached a level nearly double that of

the 1935-39 average, and the use has continued to increase since the end of the war. The highest consumption before

1937 occurred in 1930, when the level reached was 5 percent above the average of the years 1935-39.

provement that is in the interest of future welfare,

both for individual citizens and for the Nation as a

whole.

CHANGES IN CROPS

The greatest contribution of the changes in

crops and varieties made to speed up wartime pro-

duction was the interwar development of im-

proved seeds that greatly increased the yields per

acre of our most important crops. Hybrid seed

corn is an outstanding example.

SPECIAL WAR CROPS

During the war the most significant expansion
of the strictly war crops was in hemp for hard
fiber. Its harvested acreage was increased from
1,248 acres in 1935 39, grown mainly in Wisconsin
and Kentucky, to 1 16,200 acres in 1943 when hemp
was grown in several Midwestern States. A GrOV-

ernment corporation was organized to contract for
acreage in suitable areas, and to construct and
operate hemp-processing plants in the new pro-
ducing localities. Different kinds of vegetable
seeds, mung beans, castor beans, and some phar-
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maceutical plants were grown to alleviate or to

protect against war shortages. These were im-
portant war crops. But they were concentrated

in small areas, they occupied only small acreages,

and they constituted a rather insignificant part of

the total volume of agricultural production.

INCREASES IN OIL CROPS

On the other hand, large contributions to

wartime production were made by stepping up
production of some crops that were of minor
importance in the inferwar years. Soybeans were
outstanding among this group. They are one of

the oldest of the cultivated crops but their produc-
tion in this country has occurred mainly in the

twentieth century, and commercial production of

soybeans has been developed mostly since 1920.

The acreage grown for all purposes increased from
about 50,000 in 1907 to 460,000 acres in 1917. But
in the latter year the output of most of the acreage

harvested for beans was used for seed. The acre-

age harvested for beans to be used both for seed

and for crushing expanded from 448,000 in 1924

to 10.2 million in 1944. The acreage harvested for

beans in 1944 was 237 percent of the acreage in

1939. About half of this increase represented a

shift from harvesting soybeans for hay to harvest-

ing for beans.

Most of the increase in soybean acreage took
place in the Com Belt. Large percentage increases

occurred also in the Mississippi Delta and in the

Atlantic Seaboard States of North Carolina, Vir-
ginia, Maryland, and Delaware. A somewhat re-

duced acreage in 1946 was followed by a record

acreage in 1947. Although the 1948 acreage was
smaller than in 1947 it was still at wartime levels.

In the Corn Belt the crops replaced by soybeans
were mostly small grains, hay, and rotation pas-

ture. During the interwar years some of the land
previously devoted to corn had been shifted to

soybeans, but during World War II corn and soy-

beans increased concurrently. On the whole, soy-

beans have replaced crops that have lower volumes
of output per acre, so the shift has added to the

total volume of production.

Figure 15, page 29, shows the growth in acreage
of soybeans harvested for beans from 1924 to
1948. It brings out the preeminence of the Corn
Belt in the soybean enterprise. But the acreage
trends are only part of the story. The trend in

yield per acre has been upward, and by far the

highest yields have been obtained in the Corn
Belt. Thus in the years 1940-44 the five Corn
Belt States had 83 percent of the acreage harvested
for beans and 88 percent of the total production.

New varieties of soybeans, especially the Lin-
coln, give promise of further increases in yield

per acre within the next few years. The levels of
wartime acreage are not likely to be maintained

as other sources of oil become more readily avail-

able, but it seems probable that both acreage and
production will remain at much higher levels than .

they reached before the war. Soybeans in the
Corn Belt have a nearby market for meal, which
usually equals or exceeds the value of the oil, so

the oil may become the byproduct from soybeans
grown chiefly to supply high-protein concentrates.

On this basis they can compete more readily with
other sources of edible oil.

Peanuts were given special emphasis during the
war, and they made a significant contribution to

the wartime food supply. Only relatively small
proportions of the peanuts have been crushed for

oil, however; most were used for nuts or in other
direct food products as in peanut butter.

Figure 16, page 30, shows the acreage of peanuts
grown for all purposes, the acreage picked and
threshed, the yield per acre, and production for the
years 1909-48. The acreage of peanuts picked and
threshed nearly doubled from the prewar years
1935-39 to 1944. But as the acreage expanded,
into new areas and on farms of new growers in old

areas, the average yield per acre decreased. In
many areas new producers obtained relatively low
yields until they had become familiar with the

crop. In the Oklahoma-Texas area the acreage
was 3.8 times the prewar levels in 1943 but in 1944
it dropped back to 3.1 times the average acreage
in 1935-39.

The market for edible peanuts may remain rela-

tively high in the postwar years. But as an oil

crop, peanuts are likely to face keen competition
that can be met only if prices for oil uses are in
line with those for comparable oils. Perhaps
more mechanized practices of production can help
to give competitive strength to peanut production.
But if peanut acreage is maintained at high levels,

a large proportion of the total would go into other
uses than edible peanuts. Perhaps more of the

crop will be hogged off as time goes by.

Flaxseed was the third oil crop that was greatly

expanded during the war (fig. 17, p. 31) . The 6.2

mdlion acres planted in the peak year, 1943, was
more than three times the average of 1935-39, but
the acreage planted in 1944 dropped back to less

than half that of the previous year, and in 1945
special acreage payments increased the planted
area to 4.0 million acres. In 1947 a support price

of $6 per bushel resulted in a planted area of 4.2

million acres. This support level was continued
in 1948 when 4.9 million acres were planted.

Most of the flax is produced in the spring-wheat
States where it was formerly grown as a new-land
crop in Minnesota, North Dakota, South Dakota,
and Montana. Weed-free land is needed for suc-

cessful production, but the new weed sprays have
proved reasonably effective in controlling weeds in

flax fields. Flax is considered a hazardous crop
compared with its alternatives. In the drought
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Figure 16.

—

Acreage, Yield, and Production of Peanuts, United States, 1909-48

1945 1950

The acreage of peanuts, picked and threshed, nearly doubled during World 'War II, following the more gradual
upward trend of the interwar years. Wartime production did not rise quite so much as acreage because yields de-
clined slightly with expansion into new areas, and on farms of new growers in old areas.

year of 1936 more than 80 percent of the planted
acreage was abandoned in the Dakota-Montana
area. As compared with the opportunity to grow
an unlimited acreage of wheat at loan-rate prices,

farmers in the spring-wheat States would have
hesitated to take a chance on flax without the spe-

cial financial inducements that were offered.

Flax yields per harvested acre were higher dur-
ing the war than in 1935-39. In 1943 and 1944

they were more than 50 percent higher in the Da-
kota-Montana area. Flaxseed production, on the
larger acreage and with the higher yields, in the
years 1940 and 1945 ranged from two to nearly
five times the 1935-39 level. In 1943 the Dakota-
Montana area produced more than eight times as
much flax as in 1935-39.

It does not seem likely that the acreage in flax

will be maintained at the 1948 figure without spe-
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cial price or production incentives. On the other

hand, it seems likely to stabilize at levels above the

1935-39 acreage, which was extremely low because

of the drought. The acreage planted to flax in the

Dakota-Montana area will depend mainly on the

comparative returns from wheat and flax.

MORE BEANS AND PEAS

Dry edible beans and dry peas are sources of

vegetable proteins that can be substituted, to some
extent, for the animal proteins. As they can be
readily stored and transported, these direct food
crops are well suited to .war and relief needs.

The dry-bean acreage increased from the 1.9

million acres planted in 1935-39 to 2.6 million in

1943, which was the peak year. In 1944, the
planted acreage dropped to 2.2 million acres, and
in 1947 it was below the prewar average of 1.9 mil-

lion acres. Yields were disappointing in many of

the new producing areas, and the competition of
other cash crops was too keen to allow the acreage
to remain at the high level reached in 1943.

In contrast to beans most of the dry peas are

grown as a supplement to other crops rather than
in competition with them. Where the annual
precipitation is 18 inches or more peas can replace

summer fallow on the wheat lands of the Pacific

Northwest. The yields of wheat are somewhat
lower in a wheat-pea than in a wheat-fallow se-

quence, but the returns are usually much higher
from wheat and peas than from wheat and fallow.

This was especially true during the war, when
prices were supported at $5.65 per hundredweight
for No. 1 peas at country shipping points.

Peas are a highly mechanized crop, and they
use about the same machines as wheat. The}7

therefore supplement wheat production with re-

spect to both land and machinery. And, as labor
requirements per unit of product are low, the out-

put per unit of additional land, equipment, and
labor resources, is high. This is true only in cer-

tain areas, however, and there only to the extent

that peas can be grown as part of the wheat-pea
sequence. Expansion beyond that point means
that peas have to be substituted for wheat and
grown in succession, or that they replace other

crops in other producing areas.

At the beginning of World War II considerable

acreage was available for expansion of peas on the

basis of supplementary use of resources. Figure

18, page 33, shows how rapidly the acreage of peas
expanded during the war. The peak was reached
in 1943 with 825,000 acres. This was a much larger

acreage than could be grown as a supplementary
crop, so some land grew peas in successive years,

not only at the expense of wheat but also at a sacri-

fice of soil maintenance. The crop was grown in

some areas that were not well suited to it. The
752,000 acres planted in 1944 represented a closer

adjustment of pea acreage to desirable wartime
use of resources. In 1948 the planted area was I

309,000 acres.

There is no foreseeable" domestic food demand
for the quantity of peas that have been grown in

recent years. They could be grown for a high-
protein livestock feed, but the price for them would
be much below wartime levels if they were to com-
pete with other protein feeds.

HIGHER YIELDING HAYS

A crop change that developed gradually over the
interwar and war years was the shift in the acreage
of hay from grasses to the higher yielding legume
hays which have a higher protein content and
therefore help to balance the livestock ration.

Figure 19, page 34, shows the digestible protein
available in hay per roughage-consuming unit, by
5-year periods from 1920 to 1944, and for the 4-

year period 1945-48. This chart summarizes the
changes that have taken place. It indicates that
except for the drought years (included in the
period 1930-34) the increase has been gradual
throughout. The shift toward higher quality and
higher yielding legume hays is likely to be acceler-

ated in the postwar years as farmers begin to

include more hay and pasture in their crop rota-

tions. The higher protein content of the hay crop
will help to balance the ration, and the increased
yield of hay will offset at least part of the reduc-
tion in volume that otherwise would accompany a
smaller acreage of intertilled crops.

ADOPTION OF HYBRID SEED CORN

Development of hybrid seed corn is easily the
most important of the interwar and wartime crop
improvements. Because corn normally occupies
from 25 to 30 percent of the harvested cropland
any improvement that greatly increases the yields
will naturally have a substantial influence on total

production.
Commercial hybrid seed corn was first produced

in Connecticut about 1922. Hybrids adapted to

the Corn Belt became available in 1929. In 1933
a total of about 143,000 acres was planted with
hybrid seed, and in 1948 about 65,097,000 acres.

Figure 20, page 35, shows the percentage of the
corn acreage planted to hybrids, by years since

1933, in the North Central States and in the United
States. Adoption of hybrid seed progressed more
rapidly in the North Central States where adapted
hybrids were available to farmers earlier, and
where corn is the leading farm crop. Adoption
is now accelerating in other corn-growing States,

especially in the South.

Experience with hybrid seed indicates that acre

yields are increased about 20 percent over the

yields of open-pollinated varieties. The percent-
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age increase is usually about the same on good as

on poor land, which tends to give additional ad-

vantage to higher yielding areas because expenses

do not rise in proportion to the higher yields.

Corn production in 1944 was about a third above
the average in 1935-39. The acreage harvested
was 1 percent greater, and yields per acre were 31

percent higher (fig. 21). A part of this increase

in yields can be attributed to better growing
weather than in 1935-39, and a smaller part of it to

use of more fertilizer and improvement in cultural

practices. But the most effective influence was the

greater use of hybrid seed. Assuming an average
increase in yields of 20 percent over open-polli-

nated corn, hybrid seed added 400,000,000 bushels

to the 1944 crop. Nearly 16,000,000 more acres

would have been required to grow that much corn

if open-pollinated seed had been used.

Although the corn crop of 1948 was an all-time

record of 3.6 billion bushels, the 1947 crop of 2.4

billion bushels was the smallest since 1936. Power
machinery and hybrid seed did wonders in over-

coming the handicaps of an unfavorable planting
season in 1947, but the dry hot weather which con-

tinued through August in the Mississippi Valley
was largely responsible for the greatly reduced
yields of corn.

The experience with the 1947 corn crop em-
phasizes that although hybrid seed and power
machinery can help to alleviate the conditions of

unfavorable weather, they are far from adequate
protection against weather hazards. In years of

average weather, however, it appears that 3-bil-

lion-bushel corn crops will become the rule rather
than the exception—even with some contraction

of acreage to make room for more hay and pasture.

A farmer must bear in mind, of course, that higher
yields of corn remove more fertility from the soil,

and that if yields are to be maintained he must use
more commercial fertilizer, better crop rotations,

and more livestock, and make better use of farm
manures.

HIGHER YIELDS OF GRAIN SORGHUM AND OATS

Annual production of sorghums for grain in the

years 1942^44 was 242 percent of the prewar years
1935-39. The grain sorghums are grown princi-

pally in the Great Plains where the yields vary
over a wide range, depending upon weather. Fig-
ure 22, page 38, indicates that both acreage and
production have increased within recent years.

Relatively favorable weather, development of new
high-yielding varieties that can be harvested with
a combine, and the high wartime prices for feed

grains, have all contributed to the increased pro-

duction of grain sorghums. A larger acreage of

winter wheat together with low abandonment held

down the acreage of grain sorghums in 1945. Less

favorable growing weather reduced the yield to

15.1 bushels compared with an average of 17.3

bushels in the years 1940^4. In 1948 production
was 131.6 million bushels from 7.3 million acres.

New varieties of oats have resulted in increases
somewhat comparable to those of hybrid corn in
yields per acre. Better winter varieties adapted
for the South have helped to expand acreage and
to obtain higher yields in that region. New varie-

ties—as Tama, Boone, Vicland, Marion, and more
recently Clinton—adapted to the Northern States,

have been grown on a wider scale.

RECORD WHEAT PRODUCTION

Wheat production averaged more than one-
fourth higher in 1942-44 than in 1935-39, with a
planted acreage only four-fifths as large (fig. 23,

p. 39). More favorable growing weather than in

those earlier years is of course the outstanding
reason. Figure 24, page 40, indicates that a con-
siderable part of the increase in yields during the
war represented recovery from the drought yield
levels of the 1930's. This is especially evident in

the hard-winter and spring-wheat States, which
had more than 70 percent of the planted acreage in

1940-44. The successive record wheat crops of
1946 and 1947, and a near record in 1948, are
largely attributable to favorable growing condi-
tions which brought high yields on the extensive
seeded acreages.

But in addition to this favorable weather there
appears to have been an upward trend in yields in

the last decade or so that was badly obscured by
the drought cycle. It seems reasonable to expect
yields higher, by about 2 bushels per planted acre,

in the next few years, than the long-time prewar
average. Back of this increase are improved va-

rieties, with particular emphasis on disease resist-

ance, also soil- and moisture-conserving practices,

and mechanization, which increases the timeliness

of operations.

UPWARD TREND IN COTTON YIELDS

Both the acreage and the total production of
cotton were lower in the war and the first two
postwar years than in 1935-39, but the yield per
acre continued the increase that seems to have
begun in 1931. The yield receded somewhat in

the drought years, but it reached a new peak in

1937, and an all-time record in 1948. Figure 25,

page 41, shows the contrasting trends of cotton
acreage and yield per acre.

The upward trend in yields of cotton can be

attributed mainly to (1) use of more fertilizer,

(2) a shift to higher yielding areas with reduction

in acreage, (3) careful selection of land within
each area and on individual farms, (4) use of im-

proved varieties, and (5) increased use of legumes.

As these factors have not operated with equal
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PERCENT
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Figure 24.

—

Yields of Wheat Per Acre Planted, United States and by Groups of States, 1919-48. (Index Numbers
1923-32= 100.)

Yields of wheat have been above the 1923-32 average in most years since 1940, in all regions. Yields in the Pacific
Northwest and the Southern States since 1938 have been materially higher than during the 10-year 1923-32 period
before the droughts.
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effectiveness in all cotton-producing areas, there

has been a considerable shift in production, as

between areas. This is brought out in figure 26,

Eage 43, which indicates that the Irrigated, the

»elta, and the High Plains areas have increased

their production of cotton above their 1928-32

levels. In some other areas, as in the Texas Black-

lands, production is now much lower than the

1928-32 level.

POTATO YIELDS AT NEW LEVELS

Other crop changes that have influenced the

level of production materially are the higher yields

per acre of white potatoes, the increase in both

acreage and yields of fresh and processing vege-

tables, and the larger acreage and greater bearing

surface of fruit trees.

Changes in yield per acre of white potatoes

harvested in selected States and for the United
States, from 1919 to 1947, are shown in figure 27,

page 44. The upward trend in yields is pro-

nounced in nearly all the chief commercial States.

The United States average shows a gradual up-

ward climb; it was interrupted for several years

in the early 1930's but reached new highs in the

early 1940's. The yield in 1948 of 212 bushels per
acre harvested was the highest on record.

There are two principal reasons for the higher
yields of potatoes. Adoption of a whole group of

improved practices is one—raising higher yield-

ing varieties, use of more fertilizer, and more
effective control of insects and diseases. The
second reason is that these improvements, com-
bined with mechanization, have pushed more of

the production into the hands of specialized com-
mercial growers who use the new methods on large

acreages, in areas that are especially adapted to

potatoes. This has brought a considerable change
in the location of the production both within sev-

eral of the chief producing States and among the

different States. The harvested acreage of pota-

toes has gone generally upward since 1919, in Cali-

fornia, Idaho, and Maine. On the other hand, the

acreage in the Lake States (Minnesota, Wisconsin,
and Michigan) has had a downward trend. The
most rapid increase in recent years has been in

Kern County, Calif., where very high yields are

obtained under irrigation.

Gradual concentration of potato production,

principally in the hands of specialized producers
who are located in the most favorable areas, is still

under way. This trend has been accelerated by
the price-support programs and may be influenced

by changes in support prices. But it seems prob-

able that if weather conditions are favorable, new
records of yield may be established as the large-

scale, specialized producers make further im-

provements in their methods.

EXPANSION OF VEGETABLE PRODUCTION

Acreages devoted to commercial truck crops in-

creased sharply between the two wars (table 5).

Improvement in techniques of production, better
knowledge of disease and insect control, and better

methods of marketing and distribution, gave pro-
ducers added incentives on the production side.

Greater appreciation by consumers of the nutri-

tional value of vegetables in the diet contributed to

an expanding consumer demand and provided a
market for a corresponding higher level of pro-
duction.

Table 5.

—

Harvested acreage of commercial truck
crops for fresh market and for processing,

United States, 5-year averages, 1920-44-, and
annual 191fi-1^5

Year For fresh
market

For proc-
essing

Total

1920-24

Thousand
acres

739
1, 160
1, 600
1, 744
1, 699
1, 711
1, 682
1, 649
1,573
1,879
1,893
2,047
1,843
1,802

Thousand
acres

741
1,025
1,064
1, 386
1,799
1,394
1, 664
1,997
1,958
1,984
1,943
2,062
1,879
1,710

Thousand
acres

1, 480
1925-29 2, 185
1930-34 .. ". 2, 664
1935-39, . _ 3, 130
1940-44 3, 498
1940 3, 105
1941_ .._ _ 3, 346
1942 . .__ _. 3, 646
1943 3, 531
1944 3, 863
1945 . 3, 836
1946 4, 109
1947 3, 722
1948 1

3, 512

1 Preliminary estimate.

Acreages of fresh-market vegetables expanded
more rapidly than the acreages of vegetables for
processing between the wars. Production of proc-
essed vegetables increased rapidly after 1933,
however, partly because of improvements in the
freezing of foods and the resulting rapid expan-
sion in demand for frozen vegetables.

Consumption of fresh vegetables, per capita, in-

creased in average figures from 205 pounds in the
period 1920-24 to 235 pounds in the 5-year period
1935-39, to 237 pounds in 1943, and to 256 pounds
in 1948. Consumption of canned vegetables was
19.6 poundis net canned weight per capita, in
1920-24, 29.9 pounds in 1935-39, 34.5 pounds in

1943, and 38.3 pounds in 1948.

The upward trend in acreage of fresh-market
vegetables in the interwar period was reversed
from 1940 to 1943. This was influenced in part by
growers' difficulties in obtaining farm labor and
production supplies, by more emphasis on other
needed commodities, by a shift on the part of many
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PERCENT

1928-32
AV.

1928 1930 1932 1934 1936 1938 1940 1942 1944 1946

Figure 26.

—

Cotton Production as Percentage of 1928-32 Average, by Production Are\s. 1928-47.

1948

The wartime cotton acreage was below the prewar level in all except the irrigated areas. '1 his resulted in de-
creased production except in the areas where higher yields have more than offset the smaller acreage.

growers from fresh vegetables to vegetables for
processing, and by the victory gardens that dis-

placed some of the commercial market. But a
record acreage was planted in L94 I, which was ex-

ceeded in 1945 and again in 1946. Somewhat
smaller acreages were harvested in 1947 and L948.

In contrast to the downward trend of fresh-

market vegetables during the first three war years,

(ho acreage of vegetables for processing increased
sharply in L941 and again in L942. Ii was main-
tained at or about the L942 level from L943 to

1946, and was down a little in L947 and L948.
This means an average about 40 percent above the
l!>:;;> 39 average. Heavy wartime demands for
processed foods for military and lend-lease use
provided the basis for (his expansion. The major



44 MISCELLANEOUS PUBLICATION 707, UNITED STATES DEPARTMENT OF AGRICULTURE

BUSHELS

360

320

280

240

200

160

120

80

40

Maine

California

/
—*—r^.^./

-' North Dakota

•—•

J L _L_J I L i J I

1920 1925 1930 1935 1940 1945
Figure 27.

—

Yield of Potatoes per Harvested Acre, Four Selected States and United States, 1919-48.
Moving Average).

1950

(3-Year

Maine, Idaho, and California produce about one-third of the potatoes grown in the United States. They are the
only States that consistently show yields above 200 bushels per acre. Production there is concentrated on land best suited
to potatoes and in relatively large-scale enterprises. Production in North Dakota has shown a marked shift from farm
production for home supply to commercial production in the Red River Valley. The decided upward trend in United
States average yields reflects the extension of acreage by commercial growers who apply effective production practices.

processing vegetables were supported at prices
favorable to the growers and this encouraged
grower interest in meeting the requests for greater
production.

The demand for canned vegetables may now
slacken considerably, but there is every reason to
anticipate an expanding outlet for frozen vege-
tables which may more than compensate for any
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decline in the quantity of processing vegetables

that goes into cans. The peacetime outlook for all

vegetables will be closely related to the level of

consumer purchasing power, but a further rise in

per capita consumption can be expected.

GROWING IMPORTANCE OF CITRUS FRUITS

Bearing acreage of tree fruits is not susceptible

to much change within a few years, so higher de-

mand is reflected mainly in higher prices rather

than in increased output. Most commercial acre-

age must be well cared for at all times, and or-

chards that are allowed to deteriorate through lack

of care usually cannot be restored. More fertilizer

and better cultural practices result in higher yields

in many orchards, but the scarcity of .labor and
supplies during the war frequently prevented us-

ing these means to increase the output. Changes
that occurred during the war, therefore, were
usually continuations of trends that were in evi-

dence during interwar years. Strawberries and
cranberries are the only important fruit crops in

which acreage and production were materially

affected by the war. Acreage of these two crops

combined declined from 205,000 in 1941 to 107,000

in 1945. Decline in production was even more
marked.
Acreage of deciduous fruit trees of bearing age

reached its highest peak in the late 1920 ?

s and early

1930's. During the last decade the acreages of

most of the deciduous fruit trees have declined

gradually, but citrus trees have increased. Total

production of combined fruits has increased ; this

is attributed almost entirely to the rapidly ex-

panding production of citrus fruits. Fruits other

than citrus have remained at a relatively constant

production level during the last 15 years (fig. 28,

The striking point in the fruit picture is there-

fore the change that occurred in citrus production.

From a relatively small part of the output, citrus

fruits have increased until they constitute almost

one-half of total fruit production, on a tonnage
basis. Citrus production rose from about 2,000,-

000 tons in 1929 to 7,100,000 tons in 1943—a three-

fold increase in 15 years. The trend is still

sharply upward. As most of the orange and

grapefruit trees have not yet reached full produc-

tion, witli present numbers of trees and with nor-

mal care of orchards, the production and yields

can be expected to keep on rising through several

decades, for the trees are relatively young and
they naturally have a long productive life.

Yields of all fruits on a bearing-acreage basis

have increased. The higher average age of the

trees probably has been the most influential single

cause. This holds true even for apples, although
little further increase in yields can be expected
because of older trees.

A shift to fruit production usually means that a

product of higher value per acre is obtained as

soon as the orchard is of bearing age, and the

output increases as the orchard grow- toward ma-
turity. These facts partly account for the large

increases in farm production over a period of years

in Florida and in the Pacific States.

Because many fruits are still considered to be

virtually a luxury food by many consumers, the

level of national income will be of even greater

concern to growers of fruits than to producers of

other agricultural commodities. If costs of both

production and marketing can be reduced, and if

such improvements are reflected in prices that in-

duce larger consumption, the markets for fruit

can be gradually expanded.

CHANGES IN LIVESTOCK PRODUCTION

FACTORS INFLUENCING CHANGES

Three major forces are back of the recent

changes in livestock production. They are | 1
|

the shift from animal to mechanical power, (2)
the variations in the total feed supply, and (3) the

higher production per animal. These forces in

turn have been influenced by prices of livestock

products and other economic changes.
The decrease in horses and mules of 15,000,000

animal units from 1920 to 1946 released land that

could grow feed for an equivalent number of pro-

ductive livestock (animals and their products
that are produced for human use) . The saving in

grain alone amounted to about 16,000,000 tons in

1946—enough to feed 32,000,000 hogs to market
weight.

Year-to-year changes in the total feed supply
have been about as influential as the shift to me-
chanical power in their effects on livestock pro-

duction for human use. The severe dxoughl
years, 1934 and 1936, reduced total feed consump-
tion (feed grains, hay, and pasture) about one-
fifth below the 1928-32 average. On the other
hand, total feed consumption in the war years
1912 44 averaged about 28 percent above the
1928-32 levels, and 34 percent higher than those

for 1935-39. Feed production in 1942-44 in-

creased more than in proport ion to the increase

in numbers of livestock, which meant that there
was move feed available per animal. Total num-
bers of livestock fed increased 20 percenl above
1935-39 hut the increase in livestock production
was greater than this. Excluding horses and
mules the increase in production was about one-
third.

Livestock production was reduced in L946 and
again in 1947. The short corn crop of 1947 placed
definite limits on expansion in the early part of

L948, hut the favorable livestock feed price ratios

resulting from the huge feed-grain crop of L948
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stimulated heavy feeding as well as the breeding
of more animals for 1949 production.
In addition to the changes in the supply of feed

there have been notable changes in quality, result-

ing in the feeding of rations that are more bal-

anced with respect to protein and other nutritive

elements. The gradual increase in the protein
content of the hay supply has been mentioned
(fig. 19, p. 34). The greater supply per animal
unit of oilseed meals and other high-protein feeds

during the war also helped to balance the feeding
rations and to push livestock production upward.

PRODUCTION PER UNIT OF BREEDING STOCK

Changes that have taken place since 1919 in pro-

duction per unit of breeding livestock are shown
for all cattle and for hogs in figure 29, page 48.

Figure 5 showed changes in the total production
of livestock for human use per animal unit of

breeding livestock. This series of records of pro-

duction per animal unit of breeding livestock are

similar to the series that show changes in yields per
acre of different crops and production per acre of
all crops. They measure the combined effects of
all the forces that are back of the changes in live-

stock production per v/rdt of breeding stock.

Similarly, the index of production of all crops

per acre, measures the combined effects of all

the forces that operate to change the total crop
production per acre.

Changes in livestock production per animal unit

of breeding livestock are influenced by weather,
chiefly because feed supplies are affected by favor-

able or unfavorable growing conditions. The bad
drought years of the 1930's are reflected in reduced
production per unit of breeding animals. But the

downward trends shown for those years in figure

29 probably also reflect less attention to livestock

in other ways because of the depression and the

low prices. On the other hand, the years that

combine large feed supplies and favorable prices

for livestock soon show the increased production
that results both from more liberal feeding and
from better care in other ways. For example, in

cattle production a larger calf crop, a reduction in

death loss, and prevention of disease, all combine
with better feeding and other care to produce more
meat and milk per cow in the breeding herd.

Increase in output per unit of feed is one meas-
ure of increased efficiency in livestock production.

There is evidence that significant gains have been
made in this direction in all classes of livestock,

but the data available on a national basis are not

sufficiently refined to allow these changes to be
traced, information obtained in the Corn Belt

over a period of years on feed consumed by hogs
indicates a reduction of 10 to 15 percent in the

quantity of feed used per 100 pounds of pork from
the decade of the 1920v

s to the decade of the

1930's. 5 The number of pigs saved, the prevention

of disease, the improvement of breed-, and the

feeding of balanced rations all make for higher
efficiency in the use of feed.

If similar data were available for tracing

changes in feed consumed per LOO eggs produced
it seems probable that even greater reductions in

feed per unit of product would be shown. Even
the over-all national estimates indicate a reduction
of about 12 percent in concentrates consumed per
100 eggs produced from the period 1920-24 to

1937-41.6

Figure 30, page 49, shows the trend of egg pro-

duction per layer for the average number of layers

on farms. This series shows a sharp upward
climb, especially within recent years. The trends

in egg production reflect the noteworthy improve-
ments that have been made in the poultry enter-

prise. In many parts of the country, and espe-

cially in the Midwest, it has been transformed
from a sideline to an important phase of the farm
business.

Figure 31, page 50, shows the changes in milk
production per cow over nearly four decades.

There was a sharp increase in the 1920's, and then
a drop from 1929 to 1934, reflecting the drought
and depression then prevailing. More cows were
milked during the depression than in the 1920's,

so a larger proportion of the cows milked were of
beef or mixed breeding, and the feed supply was
reduced drastically by drought. Milk production
per cow did not return to 1929 levels until 1938.

It was maintained at high levels during the war
and has reached successive record peaks since that

time. Preliminary figures indicate an all-time

record of 5,036 pounds per cow in 1948.

Production per cow seems high in relation to

previous years but there is still room for consider-

able improvement. The average milk production
per cow, for cows on which full-year records were
kept by dairy herd improvement associations in

1945, was 8,592 pounds compared with a national

average of 4,797 pounds in that year. In other
words, the cows in dairy herd improvement asso-

ciations produced about 80 percent more milk per
cow than the national average. These two esti-

mates of production per cow are not strictly com-
parable, but the wide difference between the two
figures indicates the potentialities of greater pro-

duct ion per animal.

More feed per cow, and better balanced rations.

would be the two most influent ial factors in achiev-
ing a higher national average production per COW.

f Atkinson, L. Jay, am> Klein, .John \v. feed oon-
si MI'lhiN ami MARKETING WEIGHT OF HOGS. D. S. lVpt.
Agr. Tech. I?iil. 894, 28 i>i>.. lllus. 1945. s,v pp, 19 21.

•Jennings, R. D. peed consumption bi livestock,
1910 It RELATIONS BETWEEN FEED, I l\l STOCK, ANl> FOOD v I

THE NATIONA1 LEVEL. 1 . S, lVpt. AgT. Cir. 070. .">7 pi>

1948. See p. 28.
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* FROM BAE REPORTS "PRODUCTION, DISPOSITION, AND INCOME FROM MILK"
A COMPUTED FROM TABLES A-95 AND A-96 W PA REPORT, "TRENDS IN SIZE AND PRODUCTION

OF THE AGGREGATE FARM ENTERPRISE, 1909-36"

DATA FOR 1948 ARE PRELIMINARY

Figure 31.

—

Milk: Number of Cows Milked and Production Per Cow Milked on Farms, United States, 1909-48.

A definite upward trend in milk production per cow for the period since 1909 was interrupted briefly during World
War I, and then for a longer time in the drought and depression years of the 1930's (when many cows usually kept for

beef were milked). An all-time peak in production per cow was reached in 1948.
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Because such a large proportion of the feed used by
a dairy cow is required for maintenance, under-
feeding means that most of the feed is used for
body maintenance, and a relatively small part of it

for milk production. In the newer dairy areas,
and where dairy production is only a sideline, un-
derfeeding is rather common.

It is recognized, of course, that there are eco-
nomic limits to heavier feeding, and that these
are reached before the physical limits are ap-

proached. The economic limits will vary with the

price of the product in relation to the cost of feed,

and in relation to other expenses. This is true in

all classes of livestock, but many farmers feed

their cows at levels far below the economic limits,

even when milk is high in price in relation to feed.

To increase the feed supply per animal, for dairy
cows as well as for other classes of livestock, would
increase both output per head and net income on
the majority of farms.

Other factors also will tend to increase produc-
tion per animal in future years. New develop-

ments in cross-breeding show considerable prom-
ise. In dairy cattle, artificial insemination makes
it possible to develop the higher milk-producing
strains more rapidly than previously. On many
farms the herd bull will disappear, and the feed

will be fed to milk cows. Improvements in hog
breeding, already under way, will increase effi-

ciency in use of feed and produce a carcass of

higher quality. More progress will be made in

control of disease for all classes of livestock.

PROSPECTIVE DEVELOPMENTS

More progress is called for in improving shelter

and equipment, in order to reduce labor and capital

requirements in caring for livestock. Further im-

provements are badly needed in the quantity and
quality of the feed supply and in reducing the cost

of making the feed available to livestock. As
farmers shift toward more soil-conserving systems

of fanning, more hay and pasture will be avail-

able, and that means more roughage consuming
livestock. But improved techniques are needed to

produce the roughage in ways thai will result in

more livestock and livestock products at lower
cost per unit of product.

As the introduction of mechanical power gradu-
ally makes further progress in the South, the num-
bers of productive livestock are likely to increase,

because of the feed that will be released and
because systems of farming are likely to be de-

veloped that include more hay, grain, and pas-

ture—crops that can be handled by mechanical
equipment. Cattle numbers have increased rela-

tively more in the humid areas of the country than
on the ranges, of late, because of the shift to tractor

power. This proportionately greater increase will

probably continue. On the ranges, expansion of

livestock production is dependent upon improve-
ments that will increase carrying capacity, and
upon developments that will make it possible to

produce more winter feed.

CHANGES IN FARM SIZES AND OWNERSHIP

Factors responsible for a large part of the in-

creases in production also have had considerable
influence on changes in the number and sizes of
farms (table 6 and fig. 32, p. 52). A part of the
change in sizes since 1920 results from factors re-

lated to development of new arable land in the
West and abandonment of land in the East ; and to

the very considerable growth in part-time farm-
ing, and establishment of rural homes by those
engaged in nonfarm work.
The total number of farms counted in the census

of agriculture decreased 9 percent from 1920 to
1945. On the other hand, the "land in farms" in-

creased 19 percent. The latter change occurred
mostly in the 17 Western States. In fact, the land
in farms decreased in most of the Eastern States
during this period.

Table 6.

—

Number of farms by size groups in the United States, census years 1920, 1,0,10, 19^0, and 1945

Acreage size group

Census year

Total Under in 10-19 20-99 100-259 260 499 500-999
1.000
and
over

1920 . --

Thou-
sands
6,448
6,289
6, 097
5,859

Thou-
sands

289
359
506
594

Thou-
sands

508
560
559
526

Thou-
sands
2,978
2, 815
•J. .".

1 2

2. 286

Thou-
sands
1. 980
1, 863
1, 796
1. 09;?

Thou-
sands

476
45!
159
i:;?

Thou-
sands

1 50
160
164
174

Th

,

sands
67
si

101

LIS

1930
1940 .

1945
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MORE PART-TIME FARMS AND RURAL HOMES

In the quarter-century from 1920 to 1945 there

was a 106-percent increase in the number of ex-

tremely small units that are counted as farms by
the census—those under 10 acres (table 6 and fig.

32). Farms of that size are mostly part-time

farms, rural homes, and retirement units. Very
few are considered as actual farms in the localities

where they are found. But they are counted by
the census as farms because they have 3 acres or

more, or have value of products of $250 or more.

The number of farms from 10 to 19 acres increased

slightly from 1920 to 1945 ; these also are fre-

quently part-time farms.

Table 7 contains estimates by the Bureau of

Agricultural Economics of the number of part-

time and residential units that were counted as

farms in the censuses of 1930, 1940, and 1945.

This table also shows the number of farms, for

those years that may be regarded as "farming
units"—farms that are operated primarily as a

source of income or to provide a living for the

farm family rather than being primarily a place

to live. There were 442,000 more part-time and
residential farms in 1945 than in 1930, and 871,-

000 fewer farming units. In 1945 oidy about

4,300,000 farms could be classed as farms that

were primarily a source of income or living for the

farm family, rather than being primarily a place

to live.

Table 7.

—

Changes in number of census farms,
farming units, and part-time and nominal units,

1930, 1940, and 1945 x

Kind of unit 1930 1940 1945

All census farms. .,

Thou-
sands
6,289
5, 141

1, 148

Thou-
sands
6, 097
4,752
1,345

Thou-
sands

5, 859
Farming units 4, 270
Part-time and nominal units _ 1, 589

1 Number of "farming units" and "part-time and
nominal units" for 1930 and 1940 estimated from census
data; 1945 numbers derived from "Special Report 1945
Sample Census of Agriculture," table 29.

FEWER SMALL FARMING UNITS

In contrast to the large increase in numbers of

the extremely small part-time and residential

farms, from 1920 to 1945, there was a 23-percen1

decrease in what might actually be called "small

farms," those with 20 to 99 acres. There were
692,000 fewer farms in this group in 19 15 than in

1'.»l'0. There were 14 percent fewer farms in the

size group LOO to 259 acres; this group includes the

traditional 160-acre homestead size. Hut the

group from 260 to 499 acres nearly held its own

:

it showed only a 1-percent decrease in number of

farms from 1920 to 1945.

TREND TOWARD LARGER FARMS

At the upper end of the size-of-farm scale there

was an increase in the number of farms during this

period. The group from 500 to 999 acres showed
an increase of 16 percent, and those of 1,000 acres

and over increased 69 percent. Although the

group of farms of 1,000 acres and over was two-
thirds larger than it was in 1920, that group still

contained less than 2 percent of the total number
of farms, in 1945. But operators of farms of that

size controlled about 40 percent of the total land in

farms. This seems like a rapid trend toward con-

centration of land holdings until the data are

analyzed more closely. About 87 percent of the

number of farms of 1,000 acres or over were found
in the 17 Western States. This means that the

increase took place mostly in the ranching and
dry-land wheat area where 1.000 acres is not a

large-scale farm. But census data and other

available information indicate that there has ac-

tually been some increase in the number of farms
that might be termed large-scale farms outside of

the grain and ranching areas of the Western
States.

More noteworthy than the growth in large-

scale farming, was the shift to larger family farms
within all the size groups of 100 acres and over.

It was made possible and has been accelerated by
technological changes, especially by adoption of

mechanical power and complementary equipment.

CLASSIFICATION OF FARMS IN 1945

Tables 8 and 9 and figure 33, page 55, provide a
summary picture of the distribution of farms by
economic classes in 1945. The classified ion of the

farming units is chiefly on the basis of value of

products as a measure of size. No comparable
figures are available for previous census periods,

which means that it is not possible to trace changes

in these classes over a period of years. Hut the

L945 data indicate that farming in this country is

still preponderantly a family enterprise. Al-

though the large-scale farm group included 26

percent of the farm acreage and 22 percent of the

value of production, the three family farm groups

had more than ^ percent of the acreage and pro-

duced more than 70 percent of the value of farm

products.
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Table 8.

—

Percentage of farms, population, acre-

age, and value of farm products by economic
class, United States, 1945

Gross
value

Num- Farm Farm of

Economic class l ber of popu- acre- farm
farms lation age pro-

duc-
tion

Per- Per- Per- Per-
Farming units: cent cent cent cent

Large-scale farms 1. 7 3. 7 25. 8 21. 9
Commercial-family farms

:

Large 7.0 8. 5 18.3 23. 5
Medium 20. 21. 3 24. 1 30.

Small 28.4
15.8

28. 5
14.

18. 1

5. 8
17. 1

Small-scale farms 4. 2
Other units:

Part-time units 10.3 10. 9 2. 3 1. 9
Nominal units 16. 8

100.

13. 1

100.

5. 6
100.

1. 4
All farms 100.

1 Special Report 1945 Sample Census of Agriculture,
table 29. Economic class is defined in terms of the total

value of products sold and used by the farm household
modified by specified secondary criteria: Large-scale farms,
$20,000 and over; large family farms, $8,000 to $19,999;
medium family farms, $3,000 to $7,999; small family farms,
$1,200 to $2,999; small-scale farms, $500 to $1,200; part-
time units, $250 to $1,200 with operator working off farm
100 days or more; nominal units, less than $500 with some
adjustments for work off farm and abnormal relative

values of farm products and land and buildings.

Perhaps the most difficult farm problems are
found on the nearly 1,000,000 small-scale farms
that had less than 6 percent of the total acreage
and produced only 4 percent of the farm products.

The annual value of products on these. farms is

from $500 to $1,200. Although the farms on
which the operator worked off the farm 100 days
or more are not included in this group, we do not
know how many of these farm families had other

sources of income. It is safe to assume, however,
that a large group of them had extremely low in-

comes available for living even in the relatively

prosperous year of 1944. These small-scale farms
tend to be concentrated in such areas as the South-
ern Appalachians and the cut-over parts of the

Lake States.

Looking forward, some of the same forces are

likely to continue to influence changes in the num-
ber and sizes of farms as have operated over the

last quarter-century. We might expect a further

large increase in the number of part-time farms
and rural homes. If nonfarm employment is

available there might be a gradual decrease in the

number of small-scale farms. The full-time fam-
ily-operated farms are likely to be fewer and
larger. And there might be some further increase

in the number of large-scale farms, but they will

still constitute a relatively small percentage of the

total number of farms.

Tablb 9.

—

Number and important characteristics of farms by economic class, United States, 1945

Number
of farms

Average per farm

Economic class ' Gross
value of

prod-
uct

All land

Har-
vested
crop
land

Value,
land
and

build-
ings

Value,
imple-
ments
and ma-
chinery

Farming units:

Large-scale farms
(1,000)

102. 1

408.9
1, 173.

1, 661. 9
923. 5

602. 2
987. 3

Dollars

39, 203

10, 484
4, 658
1, 874

825

574
264

Acres
2,905

514
236
125
72

43
65

Acres
384

193
104
46
22

10
11

Dollars
78, 422

26, 067
11, 135
5, 117
2,305

2,585
3,583

Dollars
6, 452

Commercial-family farms:
Large
Medium
Small

Small-scale farms

3,021
1, 616
595
204

Other units:
Part-time units
Nominal units _ _

209
176

1 Special Report 1945 Sample Census of Agriculture, table 29. Economic class is defined in terms of the total value

of products sold and used by the farm household modified bv specified secondary criteria: Large-scale farms, $20,000 and
over; large family farms, $8,000 to $19,999; medium family 'farms, $3,000 to $7,999; small family farms, $1,200 to $2,999;
small-scale farms, $500 to $1,200; part-time units, $250 to $1,200 with operator working off farm 100 days or more; nomi-
nal units, less than $500 with some adjustments for work off farm and abnormal relative values of farm products and
land and buildings.
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RECENT TRENDS IN FARM OWNERSHIP

There have been noteworthy changes in farm
tenure during the last quarter-century. Census

returns for 1945 indicate that about 32 percent of

all the farms counted by the census were operated

by tenants, as contrasted with 38 percent in 1920.

Tenancy increased in the decade following 1920,

and 42 percent of the farms were operated by
tenants in 1930. But by 1940, the percentage of

tenancy was about back to 1920 levels. A con-

siderable decrease between 1940 and 1945 resulted

in the lowest level of tenancy since before 1900.

Information from a later survey by the Bureau of

Agricultural Economics indicates that only 27 per-

cent of the farms were operated by tenants in 1948.

Table 10.

—

Number of farms by tenure of operator

in the United States, census years 1920, 1930,

1940, and 1945

All

oper-
ators

Tenure of operator '

Census year
Full

owners
Part

owners

Share
crop-
pers 2

Tenants
other
than
crop-
pers

1920 _.. - - 6,448
6,289
6,097
5,859

Thou-
sands
3,366
2,912
3,084
3,301

Thou-
sands
559
657
615
661

Thou-
sands
561
776
541
447

Thou-
sands
1,894

1930 --- 1,888
1940 __- _ 1,820
1945 ._ -__ 1,412

1 Excludes managers.
• Sharecroppers are concentrated in the cotton and

tobacco areas of the Southern States. The landlord

usually furnishes all the power and equipment, and the
cropper provides the labor. Cropper operations are

usually closely supervised.

The number of full owners actually increased

7 percent from 1940 to 1945, at a time when the

total number of farm operators decreased 4 per-

cent. A large part of the increase in farm owner-
ship is accounted for by the greater number of

farms under 10 acres, about 75 percent of which
are owner-operated.
The number of part-owner farms increased

about 18 percent from 1920 to 1945, and the acres

of land they operated by 112 percent. The greater

number of part-owner farms helps to explain how
so many farms have increased in acreage. Farm-
ers who owned some land have rented adjoining
farms or separate tracts that could be combined
with their own land for operation as a more effi-

cient unit.

Owner-operatorship of family farms is one of
the goals of agricultural policy. The tenure fig-

ures for 1945 and 1948 indicate considerable recent

progress toward that goal. Data on mortgage
debt also indicate that farmers have greatly in-

creased their equity in the land they own. Only
29 percent of the farms in this country had mort-
gages in 1945, compared with 39 percent in 1940.

The total farm-mortgage debt shrank from 6.6

billion dollars in 1940 to a low of 4.7 billion dollars •

in 1946. But the downward trend was reversed

from 1946 to 1947. Mortgage debt has continued

to increase since that time, and on January 1, 1949,

it was 9 percent above the 1946 low point. There
have been large increases in several States of the

East, South, and West, that were partly offset by
continued reductions in the Midwest.
The blind spot in the mortgage situation is the

distribution of mortgage debt among individual
farmers. If a large part of it is on farms where
young men have made commitments at high prices

financial trouble spots are likely to develop with
any downturn in farm incomes.

INCENTIVES FOR INCREASED PRODUCTION

That farm production in the 1930's was held in

check by drought and depression, despite the tech-

nical progress in mechanization and in other lines,

has been emphasized. War needs and the incentive

of higher incomes broke this dam and released a
flood of increased production. But this was not
accomplished by one blast at the beginning of the
war. It was a fairly gradual process. Both
farmers and agricultural workers were too condi-
tioned by the experience with surpluses to believe

that the market really would absorb all that the
agricultural plant might produce under stimula-

tion. This skepticism was supported by the sag
in prices of some products during the year that
followed the outbreak of the war in Europe.
But gradually the war demands emerged, and

with the passage of the Lend-Lease Act on March
11, 1941, they gathered a momentum that remained
unslackened for the duration of the war. Demand
was further accelerated in the first two postwar
years.

INITIATION OF WARTIME PRICE SUPPORTS

The first public pronouncement of the need for
increasing the production of food was made by the
Secretary of Agriculture on December 26, 1940,

when he urged the desirability of breeding more
sows for spring farrow in 1941. On April 3, 1941,

price supports were announced for dairy products,
hogs, chickens, and eggs, that would be effective

until June 30, 1943. This announcement assured
farmers of a market for expanded production of
these products. But production controls were
maintained on wheat, cotton, tobacco, and corn,

for the years 1941 and 1942. They were removed
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from corn in January 1943, from wheat in Febru-
ary 1943, and from cotton in July 1943.

Part of the reason for maintaining production
controls in the early war years was to obtain a

shift in the direction of meat, eggs, milk, and oil

crops—the products most urgently needed in the

first part of the war. But a more effective means
was needed for achieving the most desirable com-
bination of farm products. The program of
formulating and announcing production goals,

combined with support prices and with production
payments that were geared to the relative urgency
of need for different products, was developed to

serve this need.

DEVELOPMENT OF PRODUCTION GOALS

The first production-goals' program was worked
out in the summer and fall of 1941. It outlined

the food needs for 1942 and stated the production
objective for each product. These goals were re-

vised in January 1942, following the attack on
Pearl Harbor. Goals were successively developed
for each of the succeeding years.

Production goals were one step in the process
of arriving at a balanced production program.
Before goals were determined for any product the
prospective needs were analyzed in relation to the
resources and the facilities available for its pro-
duction. Then each product was considered in

relation to all the other farm products that were
needed in a balanced production program.
Studies of production capacity for individual
products, and for all products combined into a

production program geared to prospective needs,

were made in each State to provide a production
guide for the goals program. The program as

finally developed pointed the direction and indi-

cated the distance that should be traveled to

achieve a balanced production.

PROGRAMS FOR ACHIEVEMENT OF GOALS

Support prices and production payments, when
balanced in relation to the desired production of

each product, furnished most of the driving force

that was needed to achieve the objectives outlined

in the goals program. But education and infor-

mation concerning war needs also played an act ive

part, and patriotism helped as the war progressed.

Many farmers grew soybeans, peanuts, flax, dry

beans, and other strategic war crops because they

knew the need was urgent, even though they might
have obtained somewhat larger returns by grow
ing other products.

So far as possible, however, support prices and
production payments were intended to make the

most urgently needed products the most profitable

to the producers. Efforts in this direction were
somewhat limited by minimum loan provisions for

some crops not so urgently needed, and by price

ceilings on others; but in general a pattern of

support prices and payments was eventually
achieved that was reasonably well balanced in re-

lation to the war needs for each product.
With production goals to point the direction

and to indicate the distance to be traveled; with

support prices, production payments, and educa-
tional persuasion; with patriotism and family
participation in the war as the fighting continued.

as further incentives to attainment, a level and
pattern of production was finally achieved that

was fairly well proport toned to war needs. Some
of the demands for food were not satisfied. They
could have been met only by devoting more equip-
ment, and materials to agriculture at the expense
of other sectors of the war program. But the

most urgent needs were satisfied, and the pattern
of production was shifted in the direction n\' prod-
ucts with the highest war priorities. It seems
doubtful that the large changes in production
shown in figure 2 could have been accomplished
without a program that emphasized the need for

those changes, and that supplied incentives for
obtaining them. Greater shifts fi*om livestock

products to direct food crops could have been
made if the food requirements that were developed
had called for more sacrifice in quality in order to

provide food for more people. And if the need
had been so urgent as to have forced a larger al-

location of resources to agriculture it would have
been possible to obtain much greater increases in

production.
So far as materials were concerned, farmers felt

the greatest pinch in new farm machinery, espe-

cially for the production year 1943, when only 23
percent of the 1940 volume of steel used for farm
machines was originally allocated for that pur-
pose. This allocation was increased later, but new
machinery was unobtainable for most farmers in

1943. More farm machinery could have been sub-

stituted for labor, and the process of mechaniza-
tion would have advanced further by the end of

the war. This in turn would have facilitated agri-

culture's adjustment to peacetime conditions.

Shortages of some other materials developed

early in the war. Fencing, building materials,

containers, and other items were scarce; but the

minimum needs were mel by careful distribution

of available supplies. Fortunately, the supply of

insect icides and of commercial fertilizer was fairly

ample, although more would have been used if it

had been available.

Scarcity of labor constituted the worst obstacle

to production in some of the seasonal cash-crop

areas. The Office of Labor and the State Exten
sion Services assisted in bringing in outside labor,

and in recruiting and training local labor from
previously untapped sources. Farm familiesoften

worked long days to get the essential jobs done.
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POSTWAR DEVELOPMENTS

The end of the war relieved some of the scarci-

ties of labor and materials. Farm employment
averaged 92 percent of 1935-39 in 1946, 93 percent

in 1947, and 92 percent in 1948, compared with 90

percent in 1945. New machinery was not available

in sufficient volume to supply all farmers with all

the machines they would like to buy until the
spring of 1949, when most scarcities disappeared.
Production goals and support-price programs

were in effect for the years 1946-48, but the price-

ceiling structure lapsed temporarily in July 1946
and, after a short period of reinstatement, was
removed from nearly all products in the fall of

1946. Most farm products sold at prices above
support levels until the summer of 1948, although
potatoes, eggs, and some other commodities re-

quired Government support at different times.

Prices received by farmers were 204 percent of

their 1935-39 average in June 1946. In October
1946, after most of the price ceilings were removed,
they were 255 percent of prewar. In January 1948

they had risen to 287 percent. In January 1949
they were 250 percent of 1935-39, and in April
1949 they were 243 percent.

It is evident that price incentives were even
better in the first two postwar years than during
the war. On the expense side, however, farm costs

have also risen, but not so rapidly as prices re-

ceived. Prices paid for goods and services used
in farm production (not including farm wages)
were 150 percent of 1935-39 in June 1946. They
had risen to 163 percent in December 1946, and to

199 percent in December 1947. For the entire year
of 1948 they averaged 201 percent of prewar, and
in April 1949 they were 192 percent. Farm wage
rates in the prewar years, 1935-39, were only about
two-thirds of the level prevailing in the 1920's.

But they rose very rapidly during the war, and
in June 1946 they were 321 percent of 1935-39.

They averaged 346 percent of prewar in 1947, and
367 percent in 1948.

With cost rates lagging behind the rise in farm
prices, and with a much-larger volume of output
of marketable products, net farm incomes have
increased a great deal. Figure 34, page 59, sum-
marizes the gross and net farm-income results to

the farmers of the country of their production job
during the war and early postwar years. The
realized net income of farm operators for the war
years 1942-44 averaged 240 percent of the 1935-39
level. In 1946 it was 324 percent of the average
for those years ; and in 1947 it was 386 percent

—

nearly four times the net income of prewar years.

The rise in net incomes from 1946 to 1947 is almost
entirely attributable to changes in prices because
the volume of production was slightly lower in
1947 than in 1946. In 1948 the net income was
somewhat lower because of the decline in prices

for farm products and rising rates of costs, but it

still averaged 364 percent of 1935-39.

The operator's net farm income on family-op-
erated farms for different types and locations is

shown in figure 35, page 60. This chart traces the
extremely low net incomes that prevailed during
the early 1930's, the slow recovery during the lat-

ter part of that decade, and the rapid rise in the
war and early postwar years. The greatly in-

creased production per farm in recent years has
meant relatively lower expenses per unit of prod-
uct; and with more products to sell the net in-

comes rose faster than did the prices received for

those products. If farmers should encounter sev-

eral consecutive years of lower prices with cost

rates remaining at or near present levels, their

margin between expenses and gross income would
narrow; and net incomes would be reduced faster

than the drop in farm prices unless efficiency could
be increased to reduce costs per unit of product and
thus to offset the lag in cost rates.

IMPLICATIONS OF RECENT AND PROSPECTIVE CHANGES

The forces that shaped the course of agricultural

production in the interwar, the war, and the early

postwar years, have been analyzed briefly in these

pages. Their effects on production are evident in

the record-breaking volume of recent years. Most
of these forces still have unexpended power. They
will continue to influence production in the years
beyond the transition from war to peace. New
forces, expected and unexpected, will be set in

motion. Always farmers will need to adapt their

operations to the rapidly changing conditions.

PROSPECTIVE CHANGES

Assuming that a stable peace can be established,

and then looking forward beyond the transition

years to the time when farming will be adjusted to
peacetime conditions, some changes seem fairly

certain. They will result from the operation of
the forces now under way, and of those that are
on the horizon. The changes that seem most likely

to occur are summarized as follows

:

1. A continuation of the shift to mechanical
power until it has largely supplanted animal
power is to be expected. The smaller tractors that
are more suitable for small farms and rolling land
will accelerate this shift in the South, and in other
areas that have small farms.

2. Further adaptation of machines for use with
mechanical power is certain. Each phase of agri-

cultural production will become more mechanized,
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DOLLARS
(THOUSANDS)

16

14

12

10

DAIRY

—— Southern Wisconsin
---Central New York

COTTON
i

Southern Plains
Black Prairie

Mississippi Delta

— Cash grain
— Hog-beef fattening

Hog-beef raising _
* Hog-dairy

Wheat-corn *

Wheat *

Wheat-grain sorghum*
•—• Wheat-roughage-

livestock*
*— x Wheat-small grain*

1930 1935 1940 1945 1930 1935 1940 1945 1950
* spring wheat area a winter wheat area data for 1948 are prelim/nary.

Figure 35.

—

Farm Earnings: Operator's Net Farm Income, Family-Operated Farms, By Type, 1930-48.

Annual earnings of farm families operating all types of farms seem to follow the same general pattern. The extremely
low net incomes of the drought and depression years 1931-36 were followed by some recovery in the late 1930's. The
sharp rise in the war and early postwar years resulted from higher prices combined with increased production per farm.
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and more fully adapted to mechanical-power
techniques. Eventually the same type of stability

may be achieved with mechanical power as was
attained with machinery adapted for animal
power, previous to World War I. But this process
will require some time for full development.
Haying equipment will be adapted to the special

conditions of each producing area. Mechanical
cotton pickers and strippers will be adopted,
gradually at first, and then more rapidly as

changes are made in them for more effective use in

areas of rolling land and small farms. Some
progress may be expected in mechanizing the pro-

duction of such traditionally hand-labor crops as

sweetpotatoes and even tobacco.

3. Use of lime and commercial fertilizer will

rise above the high 1947 levels. How rapidly this

increase will come depends partly on the kind of

educational and conservation programs that are
developed, and partly on the level of farm in-

comes. But many farmers have now learned the

value of lime and fertilizer, and they are not likely

to reduce their purchases except under conditions

of severe depression.

4. Along with the use of more lime and ferti-

lizers will come more rapid adoption of other
conservation practices, such as using winter cover
crops, grass and legume crops in the rotations, and
following contour farming, strip cropping, and
other practices designed to control erosion.

5. Further progress will be made in varietal im-
provements. For example, Lincoln soybeans and
Clinton oats are now being adopted. Suitable
•corn hybrids are being developed and will be
adopted in the Southern States. The effects of
improved varieties of grain sorghums will become
more pronounced.

6. Progress will be made by farmers in com-
bining the use of improved varieties, lime and
fertilizer, and conservation and other practices,

in effective crop rotations and systems of farming
that will result in much higher production because

the combined effects of these improvements will

be greater than if they are adopted as single

practices. In North Carolina, for example, a

number of corn experiments combining high
nitrogen fertilization, hybrid seed, and other im-

proved practices, resulted in yields of more than
80 bushels per acre compared with usual yields of

15 to 20 bushels.

7. More efficient methods to control pests and
diseases of both plants and animals will be avail-

able. The effectiveness of the new materials and
improved techniques for applications will become
more evident within the next few years.

8. Results from animal-breeding experiments

will gradually increase the efficiency of livestock

production. Work now under way is likely to

produce hogs thai are more efficient converters of

feed into pork of the more desirable cuts. Dairy-

herd improvement will be accelerated by more
widespread use of artificial insemination.

9. Further improvements will be made in feed-

ing methods. More adequate and better balanced
rations will contribute to increased output per

animal.
10. Some new land will be brought under culti-

vation by irrigation, drainage, and clearing, but

the total new farm acreage is not likely to be large.

If public development work now under way is con-

tinued and if all authorized work is carried out,

about 4,500,000 acres will be brought under irriga-

tion in the next 10 years. Around 8,000,000 acres

might be improved by drainage or clearing during
the same period. About half of these develop-

ments would take place on existing farms and the

rest would involve bringing new areas into

production.

11. Supplementary irrigation in humid areas

has developed rapidly during the lasi few years.

It is likely to be extended further, especially if

the market demand for the products that are irri-

gated is sustained at fairly high levels.

12. If opportunities for employment are freely

open in the cities, many small and unproductive
farms will shift from full-time to pail -time opera-

tion, or even become rural homes where little or

no farming is done. If depression conditions

should prevail for any length of time this move-
ment might be reversed, as many unemployed
people are likely to try to make at least a part of
their living from the land.

13. As good roads, electricity, and other con-

veniences, become more readily available in rural

areas more and more people engaged in nonfarm
work will seek to establish rural homes. Thus the
number of part-time farms and rural homes will

be augmented from two sources: (1) Farm people
shifting from full-time to part-time farming and
(2) urban people seeking homes on the land.

14. Fewer workers will be needed in full-time

farming as mechanization gains momentum in

cotton production, and in other enterprises that

now require much hand labor.

15. Family farms are likely to become larger

and somewhat fewer as the productive rapacity of
farm workers is increased by the newer techniques.

Some increase in the number of large-scale farms
should be expected. They are not likely to consti-

tute more than a small percentage of the total

number of farms but they may produce a rather
large percentage of total output.

10. Commercial farming will become a more
complex business as technological advances con
tinue. As family farm- grow larger more capital

will be needed for equipment and Livestock. This
means that adequate training and managerial
ability of a high order will be needed for successful

operation of commercial farms.
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Changes will occur that are now unforeseen.

For example, we have no way of foretelling the

impact on agriculture of developments in regard

to atomic energy. Over the next quarter-century

innovations may be even more significant than
those that are now on the horizon. But they are

likely to be less important in the next few years

because a period of testing of new developments
is usually required, and later adoption by farmers
is a gradual process.

EFFECT OF PROSPECTIVE CHANGES ON
FARM OUTPUT

FARM OUTPUT LIKELY TO CONTINUE AT HIGH
LEVELS

Prospective changes that have been outlined are

preponderantly those that will tend to push the

output of farm products higher and higher, in-

stead of allowing them to recede toward the pre-

war levels. In their study of peacetime produc-

tion adjustments, State committees estimated that

under favorable economic conditions after the war
it would pay farmers to produce at a level about
43 percent above the prewar average. 7 These esti-

mates were based on average weather conditions.

They gave consideration to maintenance of soil

resources, and included the effects of the adoption

of known improvements that would be profitable

under conditions of prosperity. Farm output in

1948 was 40 percent above 1935-39, but growing
conditions were unusually favorable in that year.

If economic adversity should prevail, the rate of

increase in output would be slowed down, but even
under unfavorable price conditions, it does not

seem likely that the total output would be reduced
substantially, unless weather were less favorable

than the average. Any reduction that would come
from the use of less fertilizer, or from attempts to

reduce other variable costs, would probably be
partly offset by the effects of the landward pres-

sure of unemployed people.

Severe drought, or other unfavorable growing
conditions, could reduce the level of output con-

siderably. In a drought year, like 1934 or 1936,

the output might drop about 20 percent. But it

would increase again when growing conditions

improved. Some of the improved practices—such
as vising hybrid seed corn and drought-resistant

varieties of wheat and grain sorghum, summer fal-

lowing, and contour farming—provide consider-

able protection against unfavorable weather. But
on the other hand, the yield-increasing effects of
fertilizer and some other practices would not be
realized in case of severe drought. Crop loss from
unfavorable weather is one of the major hazards
in present-day commercial farming.

1
See Footnote 3, p. 25.

Aside from this hazard, most of the changes
that have already taken place, as well as those in

prospect, seem to point irreversibly in the direction

of increased production. When the transition to

peacetime market outlets has been completed, food
production at high levels may have to face market
difficulties, unless high employment and purchas-

ing power are maintained, and the channels of

international trade are kept open. Financial and
trade barriers may limit exports that would sup-

ply unmet food needs in other countries.

But regardless of the market outlook, there is

no road back from the agricultural revolution that

we have experienced. Attention therefore neces-

sarily centers on mobilization for efficient and
profitable peacetime agriculture instead of recon-

version to a prewar situation that will never re-

turn.

If the belief still lingers that production will

recede to prewar levels, under average weather,
the steps that would be retraced should be con-

sidered. Farmers generally cannot go back to

animal power because there are too few horses and
mules now on farms. The annual colt crops do not
begin to maintain the numbers. The mechanical-
power phase of mechanization is here to stay, and
it is the cornerstone of high-volume output for

the market. Going back to open-pollinated corn,

or to low-yielding strains of other crops would be
decidedly unprofitable even in a depression. And
more effective control of insect pests and diseases

is likely to be continued, somewhat regardless of

price conditions.

It is possible that less fertilizer and lime would
be used in a depression, of course, although it

would be poor economy in the long run to reduce
yields in this way. It would be contrary to the
national interest to fail to apply the fertilizer that
is necessary for maintaining stable, soil-saving

crop rotations. Similarly, temporary reductions

in expenses could be made by not carrying out cer-

tain conservation practices, but these savings
would be made at the expense of future produc-
tivity.

POTENTIAL CHECKS ON FARM OUTPUT

The only effective steps that can be taken to

reduce the total volume of output are those that

shift either capital, or land, or labor resources out
of agriculture, or perhaps shift all three. But the

preceding discussion indicates that if farming is

to be carried on at all, an adequate supply of capi-

tal is needed for equipment and for current op-

erations in order to achieve the most effective com-
bination with the land and labor resources that are

used in farming at any given time. In fact, many
individual farmers have a tendency to invest too

little capital with their land and labor resources

;

and changes in types of farming require new capi-
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tal investment. This means that the primary
steps in reducing the total volume of farm output
would have to be taken by shifting either land or

labor to other uses.

It is possible of course to use the agricultural

land and the labor resources less intensively and
to reduce output in that way. Land can be shifted

from intertilled crops to sod crops of lower output
per acre. And some lands now in crops can be
returned to grazing. But farmers are likely to

resist these changes for the reasons noted later.

Farm work days could be shortened. This
would mean that less work would be done per
worker. Farmers already have slackened the pace
they maintained in wartime and it is highly de-

sirable that many farmers reduce it even further.

But more workers are now available on farms,
and besides, with further mechanization, the farm-
ing can be done without working so hard. Con-
sequently the effect on production of a shift to

shorter working hours may be more than offset

by more workers and more mechanization. In
fact, the substitution of mechanical power for

animal power increases the labor effectiveness of
the farm family so much that usually there is soon
the question of renting or buying additional land.

If more land cannot be obtained an attempt is

often made to farm the land more intensively.

For example, soybeans are substituted for oats,

dairy cattle for beef cattle, and the side-line poul-

try flock is expanded to an important enterprise in

the farm business.

This tendency toward greater production per

farm, as a result of mechanization usually operates

in the direction of more intensive rather than less

intensive use of land resources. Therefore, if land
is to be shifted from intertilled crops to sod crops,

or from cropland to grazing, farmers must be con-

vinced of the profitableness to them of this shift

over a period of years. Otherwise public com-
pensation is necessary to bring about such adjust-

ments. Public programs could be developed that

would shift some land to less intensive uses, but the

effect on total output probably would be at least

partly offset by more intensive use of other lands.

Some of the unproductive lands could be shifted

out of arable farming by Government purchase
or lease. They could be devoted to grazing or to

forestry and recreational uses. Programs of this

kind are needed in "fringe areas" of land that are

poorly suited for agricultural production. But
the total volume of output would be affected only

slightly by carrying out such a program in poor-

land areas. And public opinion probably would
not support a program that would hold product ive

cropland out of arable farming for any consider-

able time.

It appears that about the only effective means
by which total farm output could be reduced is by
a shift of workers from fanning to other occu-

pations. That would occur only if employment
off the farms were available for those who could

not find attractive opportunities in agriculture.

This question is discussed later, but it should be

noted here that the shift would have to be large

enough to result in a net decrease in the number
of workers engaged in agricull lire.

If a large number of workers shifted out of

agriculture, however, the per capita output would

rise for those who remained in farming. This in

turn would mean higher per capita incomes with

the same total output, and the economic reason

for reducing output would disappear. But mi-

gration of this magnitude would be unlikely

under conditions that result in low prices and pres-

sure to reduce the total output of farm products.

The conclusion seems inescapable that no forces

are now operating, or are likely to appear, that

are sufficiently strong to offset much of the effect

of the forces that will push agriculture in the

direction of high-level production. Individual

crop or livestock enterprises could be reduced in

volume, either by voluntary shifting to other prod-

ucts or by production-control programs; but other

products would be substituted and so total output

would not necessarily be affected. To make sub-

stantial reductions in the total volume of farm
output without shifting land and labor resources

to nonfarm uses would require rigid controls. It

would mean onerous restrictions on the use of land

and labor in farm production.

OUTPUT IN RELATION TO POTENTIAL
MARKETS

PRODUCTION MAY INCREASE AT SLOWER RATE

If the output of farm products for human use

is likely to remain high, it becomes necessary to

examine the prospective volume in relation to po-

tential markets. As a basis for striking a bal-

ance between potential output and potential mar-

kets it seems desirable to summarize the main
forces back of increased production into two
groups. One is the shift from animal to mechani-

cal power. The other is higher production per

acre and per animal. New land development

would be a third group, but this is likely to be a

minor rather than a major factor in increased pro-

duction. Irrigation of land now in arable farm-

ing would come under the heading <>f increased

production per acre.

It appears that the shift to mechanical power
will proceed at a rapid pace for several years.

But its effect on total output will diminish pro-

gressively as numbers o( horses and mules decline

toward minimum levels. This means that in-

creased output will then come mainly from higher
production per acre and per animal. The rate of
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such expansion depends upon new advances in

technology, and their adoption by farmers.

It seems probable therefore that the rate of in-

crease in production might slow down after the

substitution of mechanical power has spent its

force, unless new accelerating forces are intro-

duced. The rate of increase for the next few years

is not likely to be at the wartime pace, because part

of that expansion represented release of produc-
tion capacity that had been dammed up by
drought and depression. But previous discussion

indicates that an upward trend should be ex-

pected.

FORCES TENDING TOWARD LARGER MARKETS

On the market side the largest item is the level

of domestic consumption of farm products. This
depends primarily on the size of the population,

and on the purchasing power that is available for

consumers to buy farm products. The population

of Continental United States is still increasing and
with an upward surge in recent years. One is

likely to forget that there were 27,000,000 more
people in this country on January 1, 1949, than
there were 20 years ago. By 1955, the population

seems likely to be about 8,000,000 to 10,000,000

larger than in 1949.

When prospective levels of production are com-
pared with some prewar period it is necessary

therefore to remember that there will be many
more consumers of meat, milk, and other farm
products. A per capita comparison is much more
appropriate. Figure 36, page 64, shows farm out-

put per capita and cropland per capita by years

from 1919 to 1948. Although the cropland per

capita declined about one-fourth in that period

the level of farm output per capita increased by
10-15 percent. Assuming average weather, the

level of output per capita probably would now
average about 10 percent higher than in the years

1925-29.

If exports and imports were maintained at the

same levels as in the late 1920's, and if output in-

creased only at the same rate as the population

increased, the per capita domestic consumption of

farm products would need to be only about 10

percent above the level of 1925-29 to absorb the

total farm output. Average food consumption in

the 4 years 1945^18 has been nearly 15 percent

above that of 1925-29. Consequently it seems

possible to achieve a level of domestic food con-

sumption that would provide a market for a bal-

anced output of farm products if high employ-

ment and purchasing power can be maintained.

and if prices of the foods of higher value are in

balance with consumer purchasing power. It

should also be feasible to maintain the use of non-

farm food products at higher levels. In the 1920's

a large segment of the population did not have

the money to buy food enough for minimum ade-

quacy. Consumption of nonfood farm product a

also was restricted by the low incomes of some
groups. Moreover, the export market, although

greater than in the 1930's, was not so large an

outlet for farm products as it would be possible to

develop in an expanding peacetime world economy.

Tins potential balancing of production and

market outlets over a period of years is dependent

upon three factors: (1) Increase of farm output

no greater than the increase in population, (2)

maintenance of employment and purchasing power
that will support a per capita level of consumption
of food and other farm products at least 10 per-

cent above that of 1925-29, and (3) maintenance

of at least as high a volume of exports as in the

late 1920's. Any one of these three forces could

upset the balance. If a spurt in technological ad-

vances should result in a much greater increase in

output than in population farm products would
press more heavily on market outlets. And if such

a spurt should coincide with a period of unemploy-
ment the lowering effects on farm prices would be

accentuated. On the other hand, maintenance of

a high level of employment probably would result

in a level of per capita consumption more than 10

percent above the 1920's. Some adjustment is to

be expected with the subsidence of the world food
emergency, but if other sectors of the economy are

prosperous the markets are likely to absorb a large

volume of farm products.

NEED FOR RALANCED PRODUCTION OF SPECIFIC
PRODUCTS

Although under conditions of prosperitv this

large volume might be marketed without heavy
downward pressure on farm prices, production of

the different commodities would need to be bal-

anced in relation to their respective market outlets.

But that is where we are likely to have difficulties.

Cotton, wheat, potatoes, and eggs, are already ex-

periencing them. Oilcropsarea potential trouble

spot. On the other hand, more milk, meat, poul-

try products, fruits and vegetables, would be need-

ed for high level nutrition in our country. And a

shift from intertilled crops toward more hay and
pasture, which in turn means more livestock, would

help to maintain and improve soil resources.

If such shifts could be accomplished we would
tend to utilize more effectively the Nation's re-

sources in hot h land and labor. Beef product ion is

a land-consuming enterprise, and milk, fruits, and

vegetables are labor-consuming enterprises. Hut

changes in these directions depend upon a farm
price-and-income structure that would make them
profitable to fanners. Under conditions o\' pros-

perity these adjustments could be made profitable

because consumers would have the purchasing
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power to buy high-priced foods. But if depres-
sion conditions should prevail it would be more
difficult to shift production in this way.

ADJUSTING MARKET OUTLETS TO
BALANCED FARM OUTPUT

This rough balancing of potential production
with potential market outlets indicates that the
markets could absorb the potential production if

conditions were favorable for high-level consump-
tion. But work in market development would
have to be undertaken at home. Export channels
would need to be kept open. Shifts in production
would be needed—in the direction of foods that

would be emphasized in a prosperity diet, and to-

ward farm products that would find larger indus-

trial uses, or that could be exported in greater

volume.
As markets for farm products can be expanded,

and as the total volume of farm output cannot be
reduced without severe restrictions on the use of

land and labor, it appears that the slogan "Adjust
production to market demands" of the interwar

years might well be reversed. It was applicable

to shifts from commodities that were pressing

heavily on market outlets and into the production
of others that had a brighter market outlook. But
when reduced purchasing power limited the out-

lets for all farm commodities the remedy was not
to be found in reduced production. If farm work-
ers could have found other employment the bal-

ance might have been restored by reducing the

total output of farm products, but the contracted
purchasing power coincided with unemployment
in the cities. And this caused a landward rather
than a cityward movement of workers.

The experience of the 1930's suggests that
neither the supply of, nor the demand for, indi-

vidual farm products is as fixed and immutable as

the laws of nature. Each can be modified by
human effort, and by man-made institutions. But
that experience also suggests that it is less difficult

in times of depression to increase the market out-

let than it is to reduce the total volume of farm
output. From the standpoint of national wel-

fare, food is needed just as much during depres-

sion as during prosperity. In fact, measures ai'e

needed to increase food consumption among cer-

tain groups of the population, even in prosperous
times.

Human distress would be accentuated if farmers
were to attempt to reduce the total volume of food
output in depression years. But farmers do need
some form of income insurance, or of income floor,

that will protect them against disastrously low
prices. Such protection is the farmers' counter-
part of minimum wages and unemployment in-

surance.

Procedures can be developed that will promote
a high demand for farm products—for domestic
food consumption, for industrial uses, and for ex-
port. A national goal of adequate food for health
available to all citizens, regardless of the state of
economic activity, would go far in the direction of
providing stable outlets for farm products. But
this requires that public measures be devised to
provide adequate food for those who cannot afford
it, and that such programs be expanded as needed,
if depression should come. Education in the ele-
ments of good nutrition could be greatly strength-
ened for all age groups and all income classes, and
this also would help in achieving the goal of
adequate food for all.

New uses may greatly enlarge the markets for
some farm products in the course of several years.
Research in this field holds considerable promise.
But it must be clearly recognized that it is not
enough merely to discover the physical suitability
of a product for the new uses. It must be possible
to produce this commodity at a cost that enables it

to be sold in competition with alternative products.
Price policies for specific farm products can either
promote or retard the development of new market
outlets.

International arrangements that permit a large
volume of both exports and imports can supply a
part of the outlet for farm products. Export
markets for cotton, tobacco, wheat, and fruits, are
extremely significant to all farmers, because com-
petition in other products will be intensified if

these outlets are not available, Perhaps even
more significant, however, is the indirect effect of
international trade in nonfarm products. Ex-
ports of automobiles and farm machinery, for
example, create domestic employment and there-
fore increase the purchasing power for food and
fiber.

A large volume of exports requires the accept-
ance of goods and services in exchange. Pro-
grams that would protect specific farm products
at the sacrifice of greatly expanded world trade
would create added competition in the domestic
market on the part of farmers whose export mar-
kets had been destroyed by the trade restrictions.

Emphasis can be shifted in the direction of re-

ducing costs or of developing more profitable al-

ternatives for the products that might be injured
by freer trade. If by mechanization and higher
yields the cost of producing oil crops can be re-

duced materially, for example, they can be grown
profitably and in large volume in competition with
imported oils. If cost-reducing measures are not
sufficient to achieve this possibility, more profita-

ble alternative enterprises should be developed to

replace the higher-cost part of the production of
domestic oil. Farmers can then shift to those

alternatives. Such measures would enable farm-
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ers to produce on an efficient low-cost basis in com-
petition with other areas.

PROFITABLE AND ABUNDANT FARM
PRODUCTION

Farmers want to produce both abundantly and
profitably. They want to make full economic
use of their resources. The nature of farm costs

makes abundant production the most profitable

use of their resources by individual farmers. But
the resulting large output under certain circum-
stances might lower the prices of some products
so much that production would become unprofita-
ble for the entire group of producers.

COSTS IN RELATION TO PRODUCTION AND PRICES

Individual wheat producers, for example, can-
not reduce output without lowering their individ-
ual net incomes, but the price-depressing effect of
a large crop may reduce the income of all wheat
farmers. The case is usually not so clear-cut as
this, but it is natural to reach the conclusion that
wheat farmers would increase their incomes if they
all reduced production by some pro rata amount.
At this point, however, the wheat farmer's cost
structure should be examined. If through mecha-
nization he already has labor and equipment on his
farm that is partly unutilized, a restriction of out-
put means that his overhead costs will have to be
carried by a smaller quantity of wheat. There-
fore, his average costs per unit of product will in-

crease if production is reduced. Unless the laud
taken out of wheat can be shifted to some other
productive use the net income available for the
farm family might actually be lowered with a

reduction in the acreage of wheat.
This illustration from wheat production indi-

cates the need for analyzing costs in relation to

production and prices, especially with reference to

the effect of the changes in farming that are the
primary concern of this report.

Improvements in farm technology frequently
are associated with larger output of the products
affected by the change. This is not always the

case because some improvements save labor or cap-
ital investment without increasing the output, but
most of them do result in more products. When
the demand for farm products is expanding, at

least as rapidly as the products going to market are

increased by technological advancement, the mar-
ket will absorb the larger output without reduc-

tion in prices. Farmers will benefit from im-
provements adopted under those conditions. The
general economy also benefits because the larger

output prevents a rise in prices. This was the case

during the war and the early postwar years. But
if production increases faster than the demand
for the product, prices are likely to go down.

When that happens a part or perhaps all of the

gain from the improvement may be shifted away
from the farmers ; and, for the general economy,
may be offset by greater unemployment.
Whether an improvement lowers costs without

affecting output or results in an increase of farm
products, the farmers who first adopt it will retain

whatever gain results, until or unless prices of
farm products are affected. This means, of
course, that farmers who adopt an improvement
that actually reduces costs always gain in the

early period of its adoption. The farmers who do
not make the change are not affected by the im-
provement until or unless prices of farm products
are reduced. But if improvement results in the

displacement of labor, hired labor may be ad-

versely affected, unless other employment is avail-

able that pays as well or better than the work from
which they were displaced.

Farmers will tend to hold all of the gains from
improvements that do not result in a larger output,

because these changes have no adverse effects on
prices.8 The ultimate effects on farmers of im-
provements that increase production are not so

clear.

In view of the emerging market difficulties in

some farm products, it may be helpful to trace the
economic effects of an improvement that results in

a larger output. Hybrid seed corn is again a good
illustration. Yields per acre are increased about
20 percent and the extra cost of hybrid seed is

small in relation to this increase. For purposes of
this illustration, we might take a 50-bushel yield

with open-pollinated corn, and say that with the

use of hybrid seed the yield was increased to 60
bushels, or 10 bushels per acre. For simplicity,

let's assume that the price of corn is $1 a bushel.

Then the additional income per acre is $10. Sub-
tracting the higher cost of hybrid seed and of

harvesting the larger crop may leave about $7 per
acre net gain from the use of hybrid seed. This is

an improvement that is easy to adopt and very
profitable to farmers who make the change. Ex-
perience in the Midwest indicates thai adoption is

therefore rapid once the possibilities are known
and the adapted seed is available.

As a result of widespread adoption of hybrid
seed, the quantity of corn going to market might
increase 10 percent, and if there is no offset i ing in-

crease in the market demand for corn the price

of corn might go down 15 percent. The before-

and-after situation of an average fanner with 50
aires of corn then might be about as follows:

'They do nol affect prices unless they result In making
farming so attractive thai more iat>«>r and capital are
Invested In farm production. This could result in so
bidding up the price of land thai the gain would become
capitalized, and new purchasers would nol benefll because
they would have a higher cost structure.
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Before the change

:

50 acres at 50 bushels per acre, or 2,500 bushels core.

2,500 bushels at $1 per bushel, or $2,500 gross return.

After widespread adoption has resulted in lower prices

:

50 acres at 60 bushels per acre, or 3,000 bushels corn.

3,000 bushels at $0.85 per bushel, or $2,550 gross return.

Although the assumed reduction in price shows
a slight gain in gross return with the higher yield,

the extra cost for seed and for handling a larger

crop might actually mean a lower net return to

the farmer for the larger crop.

If the price goes down so much that the larger

output brings no more income to the farmer than
he got before the improvement was made, the only
way that he could continue to gain from the im-
provement would be to reduce his total costs. If

this could be achieved he would be producing the

larger output at a lower total cost than was form-
erly incurred to produce the smaller output.

It may seem difficult to produce more products
at a lower total cost than was previously incurred

for a smaller output but this has actually occurred

rather generally on farms in this country over the

last quarter century. For example, changes in

farm power and machinery from 1920 to 1940 re-

sulted in an actual decrease in both the investment
in power and machinery and the current operat-

ing costs when the same prices are used in both
periods. But this is not all. We have already
seen that such equipment enables a man to do more
work than he could with horses or mules and the

old type of machinery.
Suppose that adoption of mechanical power on

the same Corn Belt farm that adopted hybrid seed

corn enabled the farm family to do the work with
little or no hired help. They would then save
both on the cost of power and on outlay for hired
labor. The result would be a larger total output
at a lower total cost, which would be accomplished

by adopting a combination of improved practices.

The combination frequently is extended to include

the use of commercial fertilizer and more legumes
in the rotation, which in turn means higher yields

of corn and other crops. This chain type of reac-

tion also includes improvements in livestock prac-

tices on many farms.

Frequently the process is worked out a little dif-

ferently. Suppose the operator of the Corn Belt

farm in our illustration decides to rent an extra

quarter-section of land—one that was formerly
operated by another family. This enlargement of

the farm increases the output per worker very con-

siderably. But we should note, of course, that an-

other family is released for other types of employ-
ment. Fewer people are now engaged in farming,
but the total cost of producing farm products is

usually reduced by this kind of change. The cost

reduction, however, is not in proportion to labor

displaced because in part it involves a substitution

of capital for labor. But usually the net income
is increased for those who remain in farming.
Whether the effects on those who leave the farm!
and on the general economy, are favorable or un-
favorable depends upon whether other employ-
ment is available for those who are displaced.

EFFECTS OF TECHNOLOGICAL CHANGES ON
COSTS AND RETURNS

These illustrations point to the following effects

on costs and returns from farming, and on farm
people, of increases and decreases in production on
farms, especially those caused by technological

changes.
1. Because the demand for many farm products

is such that at any one time a smaller output has a

higher gross value than a somewhat larger output,

an improvement that increases production maj7 re-

sult in lower prices for the product, If demand is

not increasing prices might be reduced sufficiently

to cause farmers to lose all or nearly all of the gain
from a cost-reducing improvement that is asso-

ciated with a larger output.

2. But if, as a result of mechanization and other
improvements that are already adopted, a farmer
has equipment and family labor that is only partly
utilized, a reduction in his total outpxit will in-

crease his average costs per unit of product, If

production is reduced under those conditions it

will be made in the part of his output that is pro-

duced at the lowest cost per unit. The price of

the product, therefore, would have to rise con-

siderably to offset the loss in income from cutting

back on the part of the output that had the lower
cost. Restriction of a single product such as wheat
would have the same effect, unless the farmer could
substitute some other product on the land taken
out of wheat.

3. Many farmers have been able to adopt im-
provement combinations that have resulted in
lower total costs for a larger output than they
formerly had for a smaller output. Such changes
enable them to hold much of the gain from im-
proved methods, even if prices go down because
of larger marketings.

4. If improvements that reduce costs result in

fewer workers on farms the net returns per
worker engaged in agriculture can rise even
though the total gross income to agriculture is

reduced. In other words, improvements that re-

sult in a larger output per worker also are likely

to mean higher net returns per farm worker.
This result can be expected if workers who are
no longer needed in agriculture can shift out of
farm work and into other employment.

5. It makes a big difference whether an im-
provement that displaces many hired laborers, as
for example, the cotton picker, is introduced at a
time when other employment is available for the
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displaced laborers ; or whether it comes in a period

of unemployment when the workers who are dis-

placed cannot find other work. If the displaced
workers have to be supported by various kinds
of unemployment insurance or work programs,
the gain from the improvement in the way of

reducing costs may be offset temporarily by the

cost of work relief. A reduction in total output
may have the same labor-displacing effect as a
labor-saving improvement.

6. Farmers who are not in a position to carry out
cost-reducing improvements will not be injured by
other farmers adopting them until or unless the
effect is felt in the form of lower market prices.

But there will be a greater spread in net returns
between those who adopt lower cost methods and
those who do not adopt them. The effect of this

is seen in the relatively low incomes per worker
in the farming areas that have been least affected

by the recent changes in farming.

DESIRABLE SHIFTS COULD BE PROFITABLE

If at the same time that farmers are reducing
their costs the market outlets for farm products are
expanded—because of increases in population, by
maintenance of a high level of production and pur-
chasing power in the nonfarm sectors of the
economy, and by other means—farmers need not
fear the tendency of production-increasing im-
provements to result in lower prices. In fact, they
will benefit from both the larger volume of produc-
tion and the lower cost per unit.

But even under those conditions, production
within agriculture would still need to be balanced
in relation to the needs for different kinds of farm
products. The harmonious relationship between
conservation and high-level nutrition has been
mentioned. But shifts in the direction of more
hay and pasture, that induce the production of
more milk and meat, need to become the most
profitable production alternatives in the areas
where such shifts are desirable, if the changes are

to be carried out by farmers.
If the market outlook indicates that there should

be less emphasis on wheat, cotton, and some other
cash crops, and more emphasis on hay and pasture
for livestock feed; but if market forces are not
sufficiently strong to bring about these shifts they
could be accelerated in two ways. One would be
to provide high support prices for milk, moat,
fruits, and vegetables. This would encourage
shifts in production toward sucb products. But
these are commodities that consumers buy in much

larger quantities when their prices are relat'r

low in relation to consumer purchasing power, so

higher prices would cut off the part of the market
that would be essential in achieving the goal of

high-level nutrition. And the potential shift in

this direction would then fee severely limited by
the smaller market outlet.

The other way to aid farmer- in achieving both
conservation and desirable shifts in production
would be to assist iii lowering the cost of producing
the products that promote conservation and good
nutrition. To achieve this, emphasis might In-

placed on improvements that increase the efficiency

of producing these products. Aid might be ex-

tended in obtaining lime, fertilizer, and legume
and grass seeds, and other materials that are

needed in working out long-time farm plans for
stable, soil-improving farming systems. Estab-
lishment of more stable tenure systems would give-

farm operators greater financial interest in soil

maintenance and improvement. Many farmers
would need educational assistance and manage-
ment guidance also in carrying out such a program.
A combination of these measures, as needed on in-

dividual farms, would go far toward making the
desirable shifts in production the most profitable

ones for farmers to carry out.

Assistance to farmers in adoption of cost-reduc-
ing measures that are specially applicable to hay.
pasture, and livestock, should result in an expan-
sion of the total market for farm products.
Larger quantities of meat and milk will be bought
if these products can be produced profitably by
farmers at prices that are relatively low in relation
to consumer purchasing power. Market expan-
sion is more difficult in some of the other farm
products. As shifts in this direction also will tend
to conserve soil resources they are especially desir-

able at a time when such products as wheat and
cotton are likely to have market difficulties.

INCREASING OUTPUT AND INCOME PER WORKER

Because increases in output per worker usually
result in higher net returns per worker special
measures might be developed in some areas to cap-
italize on the potentialities of increasing output
per man as mechanization and other unproved
practices are adopted. Table 11 shows the prog-
ress in reducing hours o( labor on corn, wheat,
cotton, and some other crops, from 1910 to L948.
These changes indicate potentialities in reducing
costs h\ lowering the requirements for Labor in

the major farm crops.
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Table 11.

—

Average hours of labor used per acre and per unit of production, and yield per acre for
designated crops, selected periods 1910-48 x

Crop and item

Corn:
Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

Oats:
Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

Hay:
Man-hours per acre.

Yield, tons
Man-hours per ton.

Wheat:
Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

Rice:
Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

Potatoes

:

Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

Sweetpotatoes:
Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

Dry beans:
Man-hours per acre
Yield, pounds
Man-hours per 100 pounds.

Sugar beets:
Man-hours per acre.
Yield, tons
Man-hours per ton

.

Cotton

:

Man-hours per acre.
Yield, pounds
Man-hours per bale.

Tobacco:
Man-hours per acre
Yield, pounds
Man-hours per 100 pounds

.

Soybeans

:

Man-hours per acre
Yield, bushels
Man-hours per 100 bushels.

1910-14

35
26
135

16
29.

53

12
1. 15

10

15
14.4

106

55
35.

154

76
99.7
76

132
94. 4
140

47
778

6

128
10.6
12

116
200.6
277

356
816
44

1925-29

30
26.4
114

12
29. 5
40

12
1. 22

10

11
14. 1

74

37
42. 9
87

73
114
64

122
93.

130

30
655

5

109
10.9
10

96
171.3
268

370
772
48

16
12. 6

126

1935^39

28
25
112

10
29. 2
35

11

1.24
9

9
13.2
67

32
49. 7
64

70
117.2
59

116
84.9
137

28
855

3

97
11.6
8

99
226. 2
210

415
886
47

12
18.5
64

1940-44

26
32
82

9
31.

29

12
1. 35
9

7
17. 1

43

29
45.5
64

71
136.

52

115
87.4
132

24
898

3

95
12. 7
8

103
259. 9
190

448
1,026

44

11

18.3
58

1945-48

24
35.2
67

8
35
23

12
1.37
9

6
17.

34

26
46.4
56

80
182.3
44

118
96.3

123

21
988

2

90
13. 2
7

102
268.
182

495
1, 164

43

10
19
52

1 Hours of labor are computed for the acreage harvested and include preharvest work on acreage that was later aban-
doned.

During the war, the labor used per unit of prod-
uct was reduced along the entire farm front.

Gross farm production increased 18 percent from

1939 to 1944, but the total man-hours expended for

the 1944 production were only slightly more than
those used in 1939. And as there were fewer
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workers on farms, the production per worker in

1944 was 26 percent above the 1939 level. Farm
production in 1944 used about 3 billion fewer man-
hours than would have been needed under 1939
production conditions. That represents a saving
of 1.5 million man-years of work at 2,000 hours per
worker. The change is accounted for by (1)
lower labor requirements per unit of product re-

sulting from increased crop yields per acre, (2)
greater mechanization. (3) some shifting out of
high-labor crops such as cotton, (4) less labor per
unit of livestock because of increased production,
and (5) the spreading of overhead and miscel-

laneous labor over a larger volume of production.

Figure 37, page 72, summarizes the remarkable
gains in efficiency that agriculture has made over
the last quarter-century. Total physical inputs
(farm labor, power, and other resources) per unit

of farm products decreased about one-fourth from
1920 to 1945. This means that the cost per unit

of producing farm products has decreased about

25 percent in terms of the physical labor, power,
fertilizer, and other materials that go into farm
production.

These accomplishments represent rapid prog-

ress, but much more startling changes lie ahead if

full advantage is taken of the opportunities for

reducing labor requirements and for increasing

the output per man. For example, mechanical
pickers and other improvements may soon make
it possible to reduce the man-hours used per bale

of cotton in many areas to about one-fourth of the

hours required by the older methods. If fairly

complete mechanization of the cultivation and har-

vesting of cotton could be attained, the man-hours
used per bale might be reduced to 65 hours, as a

national average. This would release 1.6 billion

hours of labor on an output of 13,000,000 bales.

That is equivalent to about 800,000 man-years of

labor at 2,000 hours annually per worker. Ex-
penses per bale of cotton would be greatly reduced.

Such a drastic change could not come rapidly, but

the end result would have a decided impact on
the economy of the South, as well as on the entire

national economy.
Changes that would enable agriculture to take

full advantage of the potentialities of the new
technology would be so sweeping that there is

little likelihood that they will ever be completely

realized. In many respects this may be fortunate,

because national welfare cannot be measured
solely in terms of efficiency. But it seems apparent

that considerable progress in adapting farming to

the new technology is desirable and necessary if

farmers as a group are to be prosperous.

The distance to be traveled varies greatly by
areas and by broad regions. Figure 38, page 73,

sbows the gross farm production per worker by
census geographic divisions from lt»l!) to 1948,

compared with the average production per worker
in the United States for the years L935 39 as a

base, or 100 percent. The effect of the drought
in the early 1930's and the piling up of workers
on farms because of the depression is evident in

the curve that shows gross production per worker
for the United States. But the influence of

drought on production per worker is most evident

in the north central and mountain divisions.

Gross production per worker in the three south-
em divisions has been much lower than the 1935-
39 average for the United States throughout the
entire period shown in figure 38, page 73. These
three southern divisions have had about 50 percent
of all the farm workers in the Nation, and have
contributed about one-third of the total United
States production in most of the years of the inter-

war and World War II periods.
" With the excep-

tion of the years of drought, gross production per
worker in the West North Central States was 50
to 60 percent above the 1935-39 national average
in the interwar period, and it was more than twice
that prewar national average in the war years,
1942^44. Gross production per worker in the
Pacific States has shown a tendency to increase
throughout the entire period.
What are some of the causes of such wide geo-

graphic variations in gross production per
worker? Table 12 gives part of the explanation.
The South Atlantic and East South Central
States had the lowest gross production per worker
in 1944. The acres of cropland, value of land
and buildings, and value of livestock per worker.
were less than one-half of the national average.
The value of equipment per worker was about one-
third of the average for the country as a whole.
In other words, the average farm worker in these
two southern divisions had less than half as much
land, buildings, and livestock, and had only about
one-third as milch machinery to help him in his
farm-production job, as did the average farm
worker in the United States.

The figures in table 12 indicate that material
increases in production and net income for south-
ern farm workers largely depend upon (1) pro-
viding more land, livestock, machinery, fertilizer,

and other capital items per worker and (2) oppor-
tunities for nonfarni work for the young people
who grow up on farms but who will not be needed
in farm occupations, and for the workers who
will be released from agriculture as mechanization
and other improvements gain momentum. These
changes are inevitable. They are already under
way. The only question is how rapidly the trans-

formation will take place.
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Figure 38.- Relative Gross Farm Production Per Wohkkk. By Geographic Divisions, l*'! 1
' 18.

1935-39 Average=10(>.)

1945 1950

(Index \i hbbrs I". S.

Farm production per worker lias been lowest in the soul hern divisions during the entire period 1919 IS. The most
consistent upward trend in production per worker has taken place in the Pacific division, although relatively greater

wartime increases occurred in the North Central and Mountain divisions.



74 MISCELLANEOUS PUBLICATION 707, UNITED STATES DEPARTMENT OF AGRICULTURE

Table 12.

—

Gross production per worker, and
value of land and buildings, livestock and equip-

ment per worker, by census geographic division,

19U and 1945 a
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cent lars lars lars

Pacific . _ _ _ __ 154
144
150

162

8,746
6,470
7, 784

7,668

826
1, 820
1,246

1,592

623
719
664

926

32
Mountain 68
Western States _ - 48

West North Central 91

East North Central 132 7, 175 1, 184 863 45
Middle Atlantic 109

100
139

71

3,942
3, 960
6,665

3,433

1,018
745

1,299

616

838
529
864

320

24
New England 17

Northern States 59

West South Central _ . 32
South Atlantic 63

52
2, 212
1,923

343
351

187
177

15

East South Central 15

Southern States 62

100

2, 519

4, 622

434

844

227

513

20

United States 38

1 Production per worker in 1944 is used because that is

the production year reported in the 1945 census.
2 From the 1945 Census of Agriculture.

Readjustments of this kind will create oppor-
tunities for farm workers in the South to equal

the per capita production and income of farm
workers in other regions. But on many farms the

change involves shifting from a simple cash-crop
type of farming, with hand-and-mule operations,

to relatively complex soil-conserving types, that
involve forage, pasture, winter cover crops, live-

stock, mechanical power, and larger farms. This
kind of farming requires more management and
more mechanical skill for successful operation. In
most other areas the shift to mechanization and
more complex types of farming has been made
gradually, and managerial and mechanical skills

have developed as needed. The shift from hand-
and-mule farming to the mechanical-power phase
is a much more drastic change. It may be re-

tarded by lack of requisite managerial and me-
chanical skills.

Eventually southern farmers will learn the new
ways of farming even by trial and error methods

;

but it would be possible to speed up the learning
process. A management advisory service could
help to overcome the lack of experience with new
methods. Such a service could help farmers work

out systems of farming that involve the improved
methods, and it could also provide some guidance
in adopting the new techniques. Encouragement
might be given to the organization by farmers of
cooperative-management associations for employ-
ing professional management assistance. Re-
search agencies could render service on this front
by establishing research test farms where new de-

velopments could be tested, and where farmers
would see them in operation. Frequently there
would also be need for credit programs to provide
capital for improvements and for enlarging farms.
Although the readjustments in southern farm-

ing are likely to be more drastic than changes in

other areas the same general process is at work
elsewhere. Mechanization and other improve-
ments have not only increased the size of farm that

a family can operate but they have also made farm
ing a much more complex business
that successful, modern farming

This means
requires less

brawn and more brains than the farming of a
generation ago, and that it takes a large capital

investment to become established on the size of
farm that a family can easily handle from a labor
standpoint. Some farmers will need new sources

of credit to obtain farms of adequate size, and to

buy the livestock and equipment to operate them.
Full-time farms that are too small to utilize me-
chanical power effectively are likely to be too small
to provide a satisfactory living for a farm family.

The farmers who can utilize available assist-

ance in adjusting the type and size of their opera-
tions to the new techniques are likely to be re-

warded with incomes that compare favorably with
earnings in other occupations. Such rewards are
necessary if farming is to attract a proportionate
share of the capable youth who are choosing their

life occupations.

But tables 8 and 9 indicate that there are large
groups of farm people who have not benefited from
mechanization and associated improvements.
Some of these people probably are best fitted for
farm work, but they cannot readily adapt them-
selves to the new techniques. Many are older
people who look forward to retirement. But
some younger workers will not be able to operate
farms of the size and complexity required by the
new techniques. Greater effort is needed to assist

these small-scale farmers in making the kind of
changes that are most likely to improve their situa-

tion. Perhaps part of this group can develop rel-

atively simple types of farming which, even
though somewhat less profitable, are better suited

to their capacities. Research is needed on the

economic possibilities in this direction. Some will

find their best opportunities as hired farm work-
ers. Better housing and more adequate security

are problems of major importance to the hired-

labor groups.



CHANGES IN AMERICAN FARMING 75

The largest group among those who are likely

to be disadvantaged by the further shift to the
mechanical-power phase and associated improve-
ments are the ones who will have to seek employ-
ment elsewhere because their work will no longer
be needed in agriculture. If high industrial ac-

tivity is maintained, other work will be available.

But even so, the shift to new work and new envi-
ronment will be difficult. Employment offices in

rural areas will be needed to inform workers of
job opportunities. Many of those who are no
longer needed on the farms will need preliminary
training for other occupations.

As modern transportation makes it possible for

more people to combine rural living with nonfarm
work, it would be possible to expand the number
of part-time farms and rural homes at the same
time that many workers shift to nonfarm employ-
ment for their major source of income.

A high level of economic activity will need to

be maintained if the workers displaced in agricul-

ture are to be absorbed in other occupations.

Figure 6, page 9, indicates that progress in tech-

nology has increased output per man in other in-

dustries in the same way as in agriculture which
means that a market must be found for a greatly

increased industrial output. To a very large ex-

tent, increased employment at high wages can
create its own market, if consumers are permitted

to share the benefits of improvement in the form
of lower prices. But as output from the produc-
tive plant of this country is increased it may be-
come highly desirable to shift more effort into
the service occupations—into the health and edu-
cational professions, into recreation, and into
other professions and services that will provide
better living for all the people.

A high level of production is not an end in

itself. It is only one of the means to achievement
of a better way of living. As increased efficiency

is developed in both agriculture and industry less

work will be required to produce both food and
other products. More time will be available for
other things including leisure and recreation.

Farmers can retain for themselves some of the

real benefits from agricultural improvement if

they will take effective steps to utilize the first

results. These steps include (1) slackening the

pace of farm work and increasing the leisure time

available for the entire farm family, (2) invest-

ing the higher earnings in education and health,

and in home conveniences, and (3) refraining

from capitalizing increased earnings into higher
land values, which make the business of farming
more hazardous and less profitable for themselves

and for their children. Better farming should
always mean better living.
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NOTE

This report is a revision of the summary of a study that was begun in the fall of

1944 with the purpose of analyzing the changes in farming during the interwar and
war years, appraising the forces back of the large increases in production, and
evaluating some of their peacetime implications. The original summary report was
issued in processed form in June 1946 under the title "Changes in Farming in War
and Peace." This is the second revision of that earlier summary but is the first

report on the subject that has been printed. It includes our production experience

in the United States in the years 1946 to 1948; aud other new information, especially

with respect to farm classification and trends in sizes and ownership of farms.






